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SYSTEM 

THEORETICAL AND PRACTICAL 

CHEMISTRY. 



PART XXXIII. 



METAXS. 



yiMONG the simple substances which present thecnselVM to 
cur vin" in esaminiog the products of nature, there are nono 
f which the study is more Important than METALS. Their 
Btility is hrghl}r interesting. They may be considn-ed as tlui 
nimenla of human industry. Many of the mechanic 
1 could not possibly eiisl without them, and it is even doubtful 
vhelhcr /nanktud, would have aci^ulrcd that degree of cirilixi* 
ton which choracterizei the present iCate of society. 
Vot. II. A 



ENUMERATION OF METALS. 

We are at present acquainted wiih twenty-two metal*, « 
tiaUy differing frgm cadi ether, namely. 



Ancnie 


Antimony 


Tungsten 


Tellurium 


Molybdena 


Mercury 


Chrome 


Zinc 




Tin 


Titanium 


Lead 


Uranium 


Iron 


Cobalt 


Copper 


Nickel 


Silver 


Mangancs-. 


Gold 


Biemuth 


Platioa. 



We abandon the ancient dirision of ihese substancM ' 
noble or perfect, and semi or imperfect metals, but class i 

a different genera ; proceeding in a gradation from those w 
possess, in a certain sense, the least, to those which possew 
:( metallic properties. 

CLASSIFICATION OF METALS. 

1. Verif h'Utle and acidiJial-U metals. 
Arsenic Molybdena 

Tungsten Chrome 

Columbium. 



2. Lesf IrmU and s 


mply oiidable melals 


Titanium 


Manganese 


Uranium 


Bismuth 


Cobalt 


Antimony 


Nickel 


Tellurium- 



irlly ductile and viidatU metals. 

Mercuiy 

Zinc. 

y dutlHi and easily oxidallt mtlah. 



Lead 

Copper. 

r Siieedingly duitilt and difficultly oxidahU mclaU. 

Silver 
Gold 
Flalina. 



URAL HISTORY OF METALS. 

he melals arn foand in the bowels of tlie caTtb, thongh 
DCS th^ are on the surface. They are met with in dif- 
wmbinations with' other matters, such as sulphur, oxigenj^ 
ids ; particularly with the carbonic, muriatic, aulpbuT 
Bsphotic adds. They are also found combined witli cad 
and sometimes, though ruely, in a pure metallic statc^ 
lishable by the naked eye. 
keir difFerent states of combination they are aaid to b 
lized, and are called ORES. The ores of metals ( 

part, found in nature in mountainous disiricwJ 
n such as form a contimied chain. There arefl 
which consist entirely of iron ots, but In general 
itallic part of a mountain bears a very inconsiderable pro- 
bulk. -Ores are also met wilh m the cavities or 



irjiTt>itt. irriToiT of tairatfc- 



CllUS I. ...BRITTLE AJSD ACIDIFIABLE METAlS, 



AKS^ENIC. 



PART XXXIV. 



NATURAL HISTORY OF ABSENIC, 



^VBSENIC is scattered in great abundance over the i 
kiagdom. U h fouud in bUck heavy masses of little brilSac 
called native arsenic, (lestaceoun acaenic.) It is found lo d 
«nt piai6 of Germany. Mineralized by Eulphur, i t forim * 
riifrf araenic, or orpimenl. This mineral is met with ia 
about Mount Vesuvius. There are two varieties of thli ( 
which differ from each olhej in colour, occasioned by the.i; 
fornt proportion* of its component parts. The o: 
jrcUow sutphurixed artenic, OTorpiment; the other, red Stti^fl 
riitd arienic, or realgar, (ruly arsenicj; both are met wilfal 
Hunguy and different pnrts of Germany. The colour of F 
fir»t ore is a lemon yellow, inclining somelimes to a green j t 



riartaTim of ar&bcic. 7 

coloar of the latlct is » mby red i it is more transparent than 
the fotnier, and found in compact solid m^ses, jometlmes 07*- 
tall'iztd* in bright needles. Arsenic unked to owgcn consticuiei 
the ore called noiite otid of arsfnu. This ore is scatoe; it i» 
gcDerally found of an earthy appearance, or as an elRorcicence, 
coating nalivp. or metnllic arsenic-, it* colour isa whtUth grey; 
tt is rarely met with crystflUiied. Anenic otiats likewwc al- 
lijj«d »iUi cobalt, antimony, tin, copper, lead, and various otlicr 
metati. 

PROPERTIES OF AESENIC. 

Anenic » a brittle metiil, and in the recent fucture of m 
tirely bright colour, between tin-wlute and lead-grey ; but, oa 
csposurc 10 the air, it soon loses its metallic lustre, and tumt 
prismatic, doll, and at last black. Its specific gravity b between 
S.^lO^ind 5'763 according to its testure. Itt hardnesa lur- 
passes that of copper} but its ductility U so little and its brit- 
tleness so great that it is readily converted into a powder by the 
bammer. It is enlirdy volatilized whea heated to 35€P Fahr. 
Ii sublimes in close vessels, and then crystallizes in tetrahedra, 
at oOabeiln, WIicii heated with the access of air, it emits « 
stToag smell of garlic, and bums with a biui^ white flame, 
combines with sulphur by fusion. It unites to phosphorus and 
comluncs with most of the laelals. it gives a while colour 
copper and renders many of the ductile metil» brittle. When 
fnised with hyper- oxigenated muriate of potash, it detonated 
Strongly by the stroke of a hammer. It is soluble i» hidrogco 
. ^is by heat. Il does not decompose water alone. It dec 
poses sulphuric acid by beat. The nitric and nitrous acids 
date it rapidly. The muriatic acid nttacks it with heat. 71i8 
ougenated muriatic ucid when In a gazeous state inflames it iu' 
stantly. It is nearly unalterable by the fluoric, borscic, phos- 
phoric and carbonic acids. It unites with alcaline sulphuiets and 
bidro-sulphurels. It is a deadly poison. 
A 4 



METHOD OF OBTAINING ARSENIC. 

In order to obtain metallic arsMrlc, mix two parts oft! 
oxid of arsenic of cutnmirrce, wiih one of black flux (of 
b/ detonating one pan of aitrate of potash with Iwu 
taitritc of p<itash) and put the mixture into n enicibl 
pot. luven over this, another crucible, Inte the t 
wilh a liitJc ciny and iaiid, and apply gradually a rei 
lowtrone. The Olid of arsenic will be reduced and I 
lining the upper crucible in scnall ciyatais of a met 
liancy. 

Ha Ti ON* LB.. -The charcoal of the black flux takes ibc^ 
from tlip white oxid, and forms carborilc acid gas ; which t 
off during ih« process, aad ihe oxid becomes reduced to tb> I 
metallic state. This reduclioa of the oxid h greatly facitits 
by tht alcali of ihc flus, 

REH.iEK...In order to obtain arsenic tn a itate of absolnttl 
^ity, ihe metal before obtained must be reduced to powdoivf 
Jissotved by heat In nilro-miiriatic acid, and then precipitate^.^ 
yy immersing into (he solution a plate of zinc. I'ho arsenic w J 
faus precipitated in a fine powder, and may be reduced to ji 
iet4llic Rtatei by exposing it in a covered crucible to a n 
ale beat.. 

If it be kept under witter its metallic brilliancy may be i 
ervcd. This effect Is slill belter produced by alcohol. 




raoOfl OF TBS PXDrBllTtK OF AlSSXIC. 



EXPERLMENTAL PROOFS 



THE PROPERTIES OF ARSENIC. 



jirsenie bums and is volatilixed ly heat. 

TIODUCE into a crucible, made ted-hot in a coal-fire, a 
II quantity of arsenic ; it will soan begiik to burn and become 

icible be covered with another, and the joinings luted 
ritb a little clay, the arsenic will be found in the upper one in 
^miont crystals . 



Arsmic sttuns copper while. 

a little arsenic, reduced to fine powder, between two 
lubed plates of copper; bind them ciogelj- together with iron 
i and heat ihcm. The inner surfaces of the copper plates 
U be rendered white by tlie arseotc. 



(0 fEooPs or Tu» rnot'EflTtEi or absskic. 

The. uuioQ of arsenic with copper may likewise be e 
fusing one part of arsenic jod four of copper, in a cou 
cible. The alloy prtidiiced is a white metal. 

REMAHs...It is necessary in this esppriment to o 
Btances in the crucible with common s^It, lo prcii-cnt tliSi 
of the air. 

ExriiBIMEKT III. 

jirsenk decomposes sulphuric acid. 

Put into a relort one part of arsenic reduced to a fine 
and tliree of sulphuric acid^ direct Uie neck of the retort i 
receiver filled with mercury, in the mercurial pneumatic 
and apply the heat of a lamp, When the mixture has 
some time, sulphureous acid gas will pass into the receiver. 

Rationale, -The arsenie subtracta the oxigea of part 
sulphuric acid, which becomes converted into sulphareoui 
gas. The oM of :irsenic which is produced, li diasolved-i 
other pjrt of the acid. 

Ekpebimeht IV. 
ArseJtu ctrntU-aei readily with sulphur. 

If one part of arsenic and four or five of sulphur be S 
fused logether in a well dosed cnicibic, the two substances 
and form a yellow compound, called salphuret of arsenic. 



Arsenk cma-Hnes with phosphorus. 

Put efjual quanlilies of arsenic, reduced lo powder, a^ 
phonis, into a Florence flask ; .pour water upon thctn, sA 
cover them an Inch, and apply the gentle heat of a hmp. 



kn 



Tbi* combination may likewise be cocvcnicrtl)! effected,, 
iutlj' heating, in a dose pliial. equal pans of pljosphi 
iilverized dnenic. 



] pliosphorus will unite and form a pbospliurct o{ tlisl 



^1 



Tm and m 



may be alloyed by Jus 



Pat into a crucible placed in a lire, snen parts of liu and ft 
' arsecic, nielt the mixture and wlieo completely uriited po 

out into an ingot. Tbc alloy obtained will be found I 
■ a white colour, it is much harder, more s 
Ible than tin. 



EsPERlMBNT VII. 



'ttletmates with hypcT-oxi^ennled iiiuriale of pui 
by percussion. 



HIH^^w grains of arsenic m contact wrtb lij'pcr-c 

■witfrof potasli, OD an anvil or any smooth solid surface, i 

a smart blow witli a hammer. The mixture wiU explode 
dth a loud report. 



Jfae spontaneoas accensior of arsenic in oxigenaled li 
Sid gas has been eiemplilied already (page 338). 



ANALYSIS OF ORES OF ARSENIC. 

Take any quantity of the ore, reduce it to powder, : 

B it into a Florence flask, pour wcr it three times its 
eight of nitro-muriatic acid, compOBcd of fine purt »f o 



r A 



and one and a tulf of muriatic acid i uisisl the aclioti' at 
acid by thr bt^at of a bmp or candle. When no futtbcr a 
ensues, if the ore is tiui completely dissolved, add a I 
quantity of acid, and prtMeed as before till hU is dissolved. Tj 
let die solution subside, (tor if the arsenic.il ore contained tt 
a white heavy precipitaic will be fanned during ihc p 
filtrc it, and evaporate it in a Wedgwood's bason to at least I 
fourth, When so far concentrated add distilled water to 
ioludon, so long ns it occasions any turbidness, whkh maj 
known by filtering, from lime to time, a small qmntilf of 
mixture, and assaying the tillered fluid by a fresh addilioi 
water. The white precipitate which i« thus obtained it 
quantity of arsenic which was contained in the ore la « 
redticf it to the metallic state it may be re-dissolved in mi 
add, and precipitated by immersing into this soltilion a p 
tine, miiciiig with it al the same time a tenth pari of a at 
of alcobol. 

If the ore contaiiied silver the wblte precipitate n 
fore must be dried, and then mist with double its w^^ 
carbonate of soda freed from II^ water of crystaUiEatioa, 
exposed in a crucible to a white heat for at least half an | 
The silver will be found at ihe bottom of the crucible in a i 
lie state. 

The sulphurated ores of arsenic may be analyzed ia a si 
manner, by treating them with nitro-muriaiic acid. In ihj 
•n addition of acid will not dissolve the residue. The a 
may be separated, bj first concentrating the solution, and 
adding to it vrater. The sulphur may then be collec-.sd on: 
ter, and dried between bibulous paper in a heat not abovQ 
of bdling water. If it be pure sulphur, it may be volaiiUs 
a coniiDued gentle heal. 




MOI-yBDENA- 



PART XXXVI. 



NATURAL HISTORY OB MOLYBDENA. 



fifoLYBDENA esUiH mineraliiedl^ Bulplnir in the ore cflUed 
Ipkuret of Molybdena. This t^x^, which is likewise scarce, 
so similar in jevcral of it* properties to plunAago tliat they 
re long coriiiilered as varieties of ^^ game substance. It bof 
igbt leaJ-grey colour, its surface is smooth, aadfecis unctuou*, 
texture is lamellated, it soil^ (jj^ fingers, and roarks paper 
aish-black, or silver-grey. It may be eut with a knife, 
general ly fcund in compact massg, - seldom in particles, or crys-, 
Jized. it is met with in Swe<JeD, Spain, Saiony, Siberia anJ 
sland. Scheele showed that a peculiar metallic acid might b« 
tained from it , and Ulcr chemists have succeeded in reda- 
ag this acid to the meUUic siaie. We arc indebted U 
:r. Hatchett, fo^a full and accurate analyiia of this ore* 
Vol.. M. B 

lya« «f il,, Ciwiiiihiin M^7l,d«tt ef t-»»J- 



P T0VOITS«. 



PROPERTIES OF TUNGSTEN. 



Tungsten .ippears of a stcci grey colour. Its specific 
is about \y ,6. It is oac of the hardest metals, but it is 
ingly brittle ; and is said to be almost as iafiiBiblc as plai 
Heated in ibe air it becomes converted into a yellow pulvcrnlt 
oKid, which becomes blue by a strung heat or when expoW Ui 
light. Tungsten combines with phosphorus and sulphur, atti 
silver, copper, iron, lead, tin, antitnony, and bisnauthj butl 
does not unlle with gold and platina. li is uot attacked bjr 
lulphuric, nitric, or muriatic aciiJs ; nitro- muriatic acid acts 
it very siigbtly. It ie oxidable and acidifiabic by the nitrate, 
super-oxigenatcd muriates. Itcolonrs the vitrified earths or '.lie 
vitreoUfi fluses, of a blue or brown colour. It is not knor.-r] wha 
iu action will be on water and different oiids. Its action ou tkf 
alcalies is likewise unknown. It is not employed yt, hui 
promises real ulilliy, on account of its colouring property, ii^ i 
basis for pi;;ment, since the compounds it is said to form w. 
vegetable colouring matters afford colours so permanent as OC 
be acted oo by the most concentrated oxigeoated muriatic a 
the great enemy of vegetable colours. 

METHODS OF OETAINiNG TUNGSTEN. 

The method of obtaining metallic tungsttm is a problem in g 
mistry. Scheele, Bergman, and Gmelin did not succeed ia |ti 
attempts to procure it. Klaproih* tried to reduce the yell 
ojtld of Ihls metal with a variety of combustible substanctSj 1 
without success. Messrs. Rypi-ccht and Tondyj- say they hi 
obtained thii metal by using combustible substances alone j | 
by A mixture of combustible and alcalinc matter. 



• Cull'i Annil, i7S6,"i 
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following process ia recomcociulcd by Ilichter, an inge- 
Diis Geniun chcmUi.* 

Let equal parts of tungstic acid and dried blood be exposed for 
me tJme to a red-heat in a crucible } press l!ie black pow- 
ir whkh Is formed into anotlier smaller crucible, and p»poic it 
^in to a violent heal m a forge for al least an hour, Tungittn 
iU then be found, according lo this chemist, ia ili mciaUic stale 

the crucible, 

B£»lAflK...This author very properly objects to the use of sl- 
dies or alcaline salts in this process as they are apt to form ncu- 
al ealts with the tnngstic acid and in this way prevent its re- 
action. From the facility however with which Ruprccht and 
jchlcr seem to have obtained this metal it may fairly be rjuci-' 
laned whether ii wsis inlirely free iVom all admixtures. 

The existence of metallic Tungsten being doubtful, we miut 
ontent ourselves, with examining the properiiea of this sab- 
tance in the state of an oxid, for which we refer the reader to 
le artide Tungslic acid. 

The same must be the case wrilh those metals which possess 
sw metallic properties ; or whose scarcity has hitheno preyent- 
d chemists from esperimenting upon them ; when a snfficienl 
[Uflotiiy of the ores can be procured, their characters and proper- 
ics will no doubt be investigated. Hitherto ehcmieis have paid 
ittentlon to them when in combination with oxigtn, orwhcii 
hey are brought to tlie state of an acid; we are conset|Uent]y 
Uiable to say much about their metallic properties in tlie present 
[tate of out kuowledgc. 

We are inclined to believe with Mr. Hatchet' ( that the lime 
is perhaps not very far distant, when some of the newly disco- 
rered metals, which are now (;onsidered as simple, primitive, 
anddiatinct bodies, will be found to be compomidsi but until 
that happens wc arc obliged to consider them as substances ssi 
genfris. 
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AXAtT! 



t CSBOMS. 



means, vith llie potasli, atid tli« carbonic acid of UIV'I 
unites to tbc lead, and forms an insoluble compoiuid (a 
of Iciid,) In order to ascerlaia iu quantity, put it into b 4 
and diisolvt it, by beat, in niirlc acid. On Ii^ttlog suljilnitie 
aciJ fill into this solntiiKi, sulpbaiu uf lead will be formed, wbUl 
aoj be decomposed by ignition with soda. 

Or, ihe chratuate of Ivad may be treated wilJi mufiati.r 
in that case, muriate of lead precipi tales, and tbc cbrcTui 
remains in sntution. , This process must be repeated tiui 
whole of the ore is decomposed. The solution then tn, 
chromic acid mist with a little muriatic acid. From th-. 
it may be freed by dropping into it a solution of nitrate oi 
Muriate of silver will ba formed, which, when collri r 
filter and dried, may be reduced to the metallic state, l< 
it Willi double its weight of soda, 

The chromate nf iron may be analyzed 1 
manner: Let one part of the ore mixt with eight t 
weight of potash,' be fused in a cracible for at least one ] 
I'our themass inloaconvcnieat vesiel, and when cold, boQI) 
a sufficient quantity of water, for a quarter of an hour, a 
it. Tlte residue which remains on the filter muat be t] 
ialC' muriatic acid, and digested for a few minutes, 
is then to be separated by filtration, and the re^iidue-fl 
before, alternately with pota-sh, and muriatic acij, ' 
whoJcif dissolved. Tlie alcaSine so!ulione mu 
logether, and the same must be done with the acid <j, 
fint solutions cont;iin the chromic acid of the ore, s 
tbc Iron, together witii a litll* chromic acid. lu i 
It from it, a sohitiou of carbonate of potash may t 
it, and tlic precipitate boiled for a few minutes in 
potasli. What remains is pure oxid of irou. ' 
lolution must uow be saturated, by gradually ad^ 
acid, and then he decomposed, by adding nitrate i 
The precipitate which ensues is chromate of lead, 100 i 
of it indicale 35 of chromic acid. 
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COJL0MBIIUM. 



PART XXXVIIL 



NATURAL HISTORY OF COLUMBIUM. 



J. O tilt acidifiable ratftals, which have been sotcetiinc known 
to the cbcmieal w^arid, wc have to add one, of a more recent 
discovery, called CoKimbiuio, for whidi we are indebted to Mr. 
Hatchett, who discovered ii in the year 1802* ITiU accurate ana- 
lyst, being engaged in examining and arranging suroe mincntls ia 
l)|e Britiah Muaenm, observed a specimen of ore which greally 
resembled the Siberian chramate of iron. It appeared that the 
mineral ia question was aent from the mines of Massachtueta jn- 
North America, 

Mr. Hatcbett desci^ibes this 01% as being of 3 dark brownub, 
grey exiornally, Hndenoreinclininglo an iron grey infernally ( ihc- 
longitudinal fracture, he found, lamellaied ; and the cross fraclurB' 
had a fine grain. Its lustre was vitreous, slightly iD(;|iiiing in' 
some pans to metallic ; moderately hard and very brittle. 11x1 
coboi of the streak or powder was daik chocolate brw d. llie 
B4 

■ Phliasoptiitiil Tncisuilisn], itoi. Put I. pi 40. 
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fluted nitric add. A small quantity of a white insoluble 
KKx, similar to thai which was obtained Itoiti the aJcaline 
, was separated during this proeens. From tliis nitric 
Mr. Hatcbelt obtainifd by meaiii of ammonia, a 
itc of oxid of iroH: 
; didercut alcdllne solutiooa which bad bdCD made lub- 
that whii;h has been fir^l meDlioneil, were miu 
id being eujier-Haluratcd with nitric acid, yielded tile 
1 insoluble precipiiate. Tlie fluid from which this 
^taie had been separated by citric acid, was tlicn Ratumlcd 
li ammonia, and being boiled alTo'rdcd aboot lu-o graina of 

D grains of the ore thus analyzed, yielded to Mt. HulchcH 
42 of oxid of iron, and 

155 coluinbic acid, the proptrrtiei of wbttli will 
Iced under ttut article. 

1 were the products obtained in tlie analysis ; bat at Mr. 
Irtt was confined to esperiment upon a small (]tiBDlity of 
and could not repeat his researdies, without de>tro)'ing 
(Dainhig part of the only specimen ai present known f he 
ih tlie above stated proportions of the component 
of the ore, to be coii!iid«ed as absolutelv exact 
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Class II. ...LESS BRITTLE AND SIMPLV OXIDABLE Ml 



TITANIUM. 



PART XXXIX. 



NATURAL HISTORY OF TITANIUM, 



X HIS is likewise a newly discovered mclal. It 
noticed by J.Tocgrcgor aa exiaiiag in the state of an axiHi 
with iron, inanganese, an-d silcx, in a greyish bluck 
in the vale of Mcnachan in Coniwall, and thence named 
chanite, or oxid nf Tilanium, comiiyicd with iron. Il Ju 
been discovered by KJapjoib, in an ore namftd TttanUe, 
1^ Titanium, combined wiik lime and sikx. This orels jg 
tnel with crystallized in fbut-sidcd prisms, not longer 
qaarter of an inch. Its colour is a yellowish red, or- 
brownj it is opake and of an imperfect lustre, 
a foliaied, uneven, or conchbidal fracture. It exists i 
ore called Itid s/ikorl ff Hungary, or red oxid ^ 
This ore, -which is found generally crystallized In t 
prism*, isof a brownish red eolourj and its textore 
nil these ores titanium exists intiie state of 3;iosid, 



raOD er »ct«]sivo Tir^nrv. 



rradPEBTIES OF TTTANIUM. 



'.to been aoly obniarf'io wrx waaU lyj,! rlaatijl 

oft ItJ-Vri; iTi ini cT\-,--.;:3C 

IdfrdrKUrr. 

ie hat tt i* »oUuia«L Woa m tiy i 
;ri. Nitric acid i Irttt t 
uidable bj the unrLitk a^d It b c 

Niiit>'tnuriuic and cj:i*aU ft ma a «Ue j 
■uric vid «ben hoDcrf Di»a ~>t >• pvil; d 
iTlbc Eooct infn&iblc aieuli- 

aaj be acitol Id pfaopbcre*.* Il does iMt a 
copper, lead, orxnesie, biuo 



&fETHOO OF OSTAiTvING TTTANirM. 

^^BU. Bo-^mr tbr • - ill, 

B ^^ln . b«r^ 1- 

atter. aae pin i ■ 

i tbc ncx . : 



C predpiuu will be ioniii_v: 
carboaxie b tbra made iiw 
U pot inu I cnctblc fiOfd « 
«M. The wbote « Asr. ' 
n of • ftTdOg heat. The - 
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Ib3t it may be ncnped villi a knife. It hu 
Its specific gravitj is 6.440. It h mnre dilKcult 
even manganese. When iolmsdy heated with pli{Mi^ia(e 
and amnionia, or glacial pbosphoric acid, it fanes with ih 
s grass-green glass. Witlt soda or boras it rodu enlf 
grey, opakc, scoria^jeaus bead. It is ^nlublc in tulfAorit. 
and niiriatic acids. It combines with sulphur nnd jHuri^ 
and alloys with mercury. It has not yet been 
other combustible bodies. It decomposes tl>c nitric acid' 
comes converted into a yellow oxid. Tlie action of i 
alone upon water, ?cc. is still unknown, probably oa 
its citreme scarcity. 



METHOD OF OBTAINING URANIUM. 



In order to oblain urantum, \he.p£chllendti is first 6d 
sulphtir by heat, and cleared from the adhering Itatn 
carefully as possible. It is then digested in nitric actdi 
tallic mailer that it contains is thus completely dissohrd^ 
part of the sulphur remains undissolved, and part of it u^ 
DDdcr the form of sulphurated hidrogen gas. "ITie M 
then precipitated by a carbonated akali. The prectpl* 
leraoo-ycUow colour when It is pure. This yellow 
made into a paste with oil and exposed to a v 
bedded in a crucible containing and lined with charcodL 

Klaprotb obtained a oietallic globule 2S graii 
forming a baH of 50 grains of the yellow carbonate with 
was, and by esposing tliia ball in a crucible lined with 
to a heal equal la 170° of Wedgwood's pyrometer. 

Richter obtained in a single experiment 100 gni[tlft'< 
metal which seemed to be free from all admixture. 
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AWAlTStG or OKU OF V 



ANALYSIS OF ORES OF CRANIUM. 

Hwsc fiKt mstj be Irtsted with ninJc acid. In order to taaijvt 
block we af'araitmta or peeUUmiir, let one pxn of tlic ore 
locd to powder be i]>gesle<l ia Coat or £\« of dihned nttric 
L Rtpeat ihii process two or ihrec limes. Tbe cndUwIved 
Idc «s a mixture of iJic silcx, solpbur, aod iron, wind* 

ooottincd in tbe are. To gd rid cf a mull qasmtity 
roo, vhidi geoenllf is taken ap bjr tbe acid, imnerae 
ilisbnd plate of «inc in ibc »olutiao. The ir^ vrill tbo* 
me precipitated. On n*aporetti^ (be toldion a prv- 
*K will ensue m-faicb U utrale of lead. Tbe solutkia amtt 
I be fitered, and a tolotioii of poU^b 3'MitA (d ii, to tlmnr 
n tbe line anJ (mniam Tbe precipaUte c6taincd bf ineaBS 
ttis agent miut be transferTcd iotn a phial contatning liquid 
loiiia. and soSered to stand tor tome daj'i . Ibc oxid of noc 

bf this mmu be dLs<«lvrd, and tbe oxid of utsnttun be 
>ebu>d. It mutt tbetvfoiT he sepimed on a filter, watbcd 
di»alved in diluted mlpfitiric acid, sad ibcn cfapnrWed 
Ij-j it wUlyidd ajilals of a lanon-reDair rolour. 
ieyeti»tii Ptid tf Itlamimmi ot utmmitic ofitrr, maybe treated 

■imilar manner witii nitric and. Tbe ataniun wiQ be 

Ivcd in the acid, aad the iron left Itrldnd. 

ten micv, or chalcolitf, may he snalj-i^ by fir* &wAr\o^ 

nitric add, atul ifaen adding xo llxt »o)iit>i>n, tnpiid laaao- 

n excess, llu; oxid of titsoitun vriX brcomn prcdpHaieda 

iic copper vbidt wat contained in tbe c4e r«i 

ECOlntioD. 



COBAI-T. 



PART XLI. 



SECI. I. 
NATUBAL HISTORY OF COBA 



^^OBALT has never yet been found pure In 
meet v.ith it almost always either in the state of aa oxidj 
with other metals in the form of a sulphiiret j 

Cobalt ia the state of an oxid fomu the itack talaU Of 
ore i3 found in Germany, dther in powder of a blJlc)^ 
colour, or in compact maases. In the last form it 
fracture, rose-coloured spots. Xhcrc are several vai 



Cobalt alloyed with other metals forms tlie dull wkii 
ore. In this ore, wliich occurs either amorphous or ciys 
cobalt is united to iron and arsenic. The colour of 
when fresh broken is wUile or'blucish-grey, sometimts 
shade of red. It has a metallic lustre, Its texture b c 
Cobalt united to sulphur forms the tchile colall ore, 
with in roasscs or crystallized in cubes, dodecahcdra. 



METHOD OF OBTAINING COBALT. * * ' 

Tlie process nude use of by dirmuU for obtainii^ coUl 
(DrrUy the cohali orr ia ao open fitc, in order to *cparalbt 111 
the arsenic or lulphor. The cobalt it tlKn ubktincd in 
of 3 btsck oxid more or less dark, 'lliis o\id must be mi 
[hree paris of black Aax, atid one of dccrepiuird rii 
ioda-, some add alio hjlf a part of resin. The whole h put 
a cnunble of such a ca{>3cil}r tbal at least ooe-thijd of it 
main empty, aiid placed ia a fomacc ezpased to a genOe 
til the resin ceases to burn ; the lire must then be 
in order to bring the crucible to a white heat, ai 
it mnat be kept until ibc imtiers are coiupletelj i 
then suffered to cool, and having broken the crucible,-! 
must be separated from the scoriae, which arc of a blue 

BEMARR...h is impossible to obtain cobalt in this 
stale of conBiderabl* purity. It alwaji 
iron. 

In order to gel rid of this, the cobalt prt^ooaty 
be dissolved in nitric acid. The solution must 
rated to dryness and the remainder exposed fur 
rcd-lieat, whereby the nitrated iron becumes dpcom] 
•olulion of cobalt in nitric acid may be precipii 
[loiasb. The precipitate after being washed is di 
trie acid. This solution must be evaporated to 
rc>^tolved in as little distilled water as possible, 1 
pilated by li(|aid ammonia. More ammonia is (he 
in onicr to re-dissolve the precipitate. This ao 
InttOD must be evaporated to dryness, and then n 
port* of black flux into a paste with a sufficient qi 
rod expand to » white beat in a forge for at least t 
button win thui be obtained which is pure cobalt. 




^6 PI0OF» Dt IKE FftOI 

tion, it has a brown iwc-coloiiT, nr n briglit green. Bvap 
ihe solotioD in a gbas baton till it ia rcduix'd ooc-halfj cn iji 
iilK, it will fbim cTjUaiA in ^mnll needles called nitrate of cc 



Colalt is soluble in nitro-muriatic acid. 
(Muriate ofcolali, or green nympalkct'tc ink.J 

Put into 3 matrass ow. part of cobalt and four of nitric ..i. i!. 
Digest the mixture on a sand-bath for three or four buun, of 
until the solution be almost completed; then add muriate .:ii ji.>.ij 
eqod in(]uantity to the cobalt onployed, and four iJnies .i'- imucIi 
water as nitric acid; filter the liquor through paper, arid ni!,-o- 
muriate of cobalt, or more properly rooriate of cobalt, will be " 
obtained. 

If letters be traced on clean paper with thin solution, l)ie)r 
wH] be inTiaihle; but by c-(|josing the paper to a gentle heat, 
they will appear of a beautiful green ; this colour wi!l disappcM 
IS the paper cools, and may be made to appear and disappe 
successively. 



Coball comhines with acetic acid when in the stale ofai 
fA^etite of colalt, or hbie sympathetic ink.J ■ 

Though acetic acid does not act on cobalt in its metallic si 
its oxid is dissdved by it with moderate facility when assist 
heal. The solution of acetite of cobalt is rose-red; it yields 
Hire sympathetic ink, and is best prepared in the folloi 



pxoon ov n« n»Kmu or coialt. 

Take one cuncc of coboh rednced to po^dg. pot B oNa x 
larctKC fluk and ponr over It two tmaa of pim aitnc teid. 
CspoK tbe miitm U a ^aule hEst, aod wfaea tbe cobrit ■ £»• 
ohnl, add, bj hdoU qouiidei. a tctotiixi oi pot^, nol db 

>rc precipitate eaxaea. la Ihii ptcdpinte t^dde, decM 

! super-Dxaiit aaul, and wmA tb* tfiaidnoB) lep t itw ^y » 
liMilkil watrr aotil k f^oes taMrka*. Tkm £Mh« k IB • 

jeoc quantitj cf picre dlniScd Ttaqpr, bf the 
of a geollc beat, taking care to fa»c 
vhich will be knowa bj port of die 

Mlved after tiu: vinegar ba* bncD dialed oo it ior wmc HbB- 
flmd u a Mlmioa rf pore osid of cobalt ia acedc aad, aoA 
a a beaatlful blue gympotheiic 'wk. bj tbe pddinea «f Aovt 
eighth pan of mciuih; of Mda. llis tsk, like tkit mada '■ilk 
the Kitro-motiatii: acid b not fitible vritboU heat, ad dJ i^ i 'aia 
when the paper grows coW. 

BtKAiK^.Tbe cauMof ibii Ungnhr chaagc of (be wlaiwna 
cf cobalt bo* not '^'"•n" h"n rrfJiinH ir * ifl'ifr**~ T '*^''™^ 
It takes place equail; ia dose maek, w tlut it can Karcdjr be 
Bscribrd (a itic aau» uf iftc ait oc of moiaaot. At ptaeat it ia 
Rippm«d, (butwitboot anjr liirect prooi) lobe owing In the panal 
dc-oiiiaiioo «f tbc oxid ot cobalt by beat, zod iu n-abttfffieu 
at oxigcn irbcs cold. 

Thoc pbroooKia amsied panicubrtjr the aneaiioB of fimf 
a cbentiiU, and mnonUngl^ to thai fmdfitl 'inj Ihcy p«c 
tbrra ihc name of ryaipaJuiu nit i an appeUnina ^tto^ 
priatcd lo oil iiquidc, ibc cbjractm uf xrludi arc ailaeiieia 
and iovisiLlc when wrium on paper, faul btoomc viuble »d 
cotoami faj ondergaitig ccnaia ptoccaes, and likwaiie lo tbw 
whtcfc fonn characien opoo paper KnoeptiUe of dosfpng ikeir 
adoarby artificial tDrtbodi. 



. iHlLTft) 0P oat) or COIALT. 



ANALYSIS OF OBES OP COBALT. 

Take one part of the ore reduced to powiler, pour over it jj 
« Rwreocc fla»k three ounces of niuu-mumtic aeW, and a 
iu action bj lieat till nearly ill* whiJe ol tlie ore U dlMulvei 
Let ihe mutture stand undisturbed for a frw linutu, decinf 
nipcraatuiit fluid and tUicr it gradually. Tbe insoluble i<-.i. 
consists of .ulphur and biIck. To the be lijrr- obtained »ali]ii 
carbonate of potash dissolved in water mast be aiided as Jonga 
a cloadiness appcant. When no fnnJicr precipitate i« ^ 
filter the whole, wash the ptclpiiate whicli rcmaitis on the fitee 
xepcaledly, by pouring distilled wnter over it and ihM> rl 
The precipitate thna obtained consists of iron, anenie mi 
bait. In order to ^epflTalb these metals, kt it again be diss 
in diluted nitric aeid, and decDtnpoae this Bolution by addiog U 
quid ammonia till no furUiet precipitate eusuen ; collect the p 
dpitate and dissolve it in acetous »L'id, and suflcr tbii » 
tion to cvuporaie slowly. By this ptwcess the iron gmt 
becomes separated In the form of a yellnw or red jwwder. 
solution rousi: therefore again be liliered- The filtered si 
which cnnlaios the arsenic and cobalt is now to be mingled w!^ 
liquid ammonia, tdl the odour oftlie latter ii predominant. '1 
arsenic will then become separated, and the cobalt remsiai 
solution. By then e^^po^ati^g <be ammontacal solntioiij. 
Cobalt will be obtained in the slate of an oiid, In order to W 
duce It to Its metallic state, it may be mised with 
parts of black flux and ore of boras, and tlien expoMd 'tO ^ 
violent heat in a atnith's forge, for at least one boar and a fa 



dltrOBT OF BlCKEt. 



NICKEL. 



PART XLll. 



NATURAL HISTORY Op NICKEL.. 



Xt ii to Cronstcdl that we are Indcbled for the discoveiy 
^lis raeial; though the sufetaiice fro^ ^hich he est" ' ' 
^■as hDOwn in die year iec)4. Cronsiedt pwed it 
peculiar metal in tlie year 1751. yuckei is, found in nald 
generally in the nKtaliic state, tnote rarely in thai of a 
Its ores bave a coppery ted cdla^^ generally corered n 
leas ^vith a greenish grey efflorescence. The most abundant o 
is that tc'rmed sulphurel of nickel or hup/ernickel, which b 
cotppound of nickel, arsenic, sulphuret of iron, and"sometira 
cobalt and copper. This ore occurs either massiTe, t 
semiuawJ, hut never wysta\lUcd j it is of a copper ■ 
sometimes yellowish, white, or grey, n exists also combj 
with o»i^n, nad a Htde catto„ic acid, in what is called «<z,... 
ftrid of nickel. Cnickel ot rej ; it ihj.[j i^^^ ^^ eartliy appearance, 
and is very fri^^U: it is found coatiug Hpf^nkket. and «xm 
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46 METHOD OF OBTAISTIKG MAWOAVESB. 

watcr^ filter it, and decompose it by the addition of |i 
collect tlic precipitate^ form it into a paste with oil^ ad; 
into a crucible, well lined with charcoal. Expose the a 
for at least tw<j hours to the strongest heat of a forge. 
Manganese ma/ also be obtained in the fbUowiogm 
Prepare a saturated solution of sulphate of manganese, h 
to a boiling heat, and add to it, gradually^ a solution of tBi 
potash, until no further precipitate ensues; then filk 
solution, and wash the precipitate in water, and wta 
make it into a pa^*e with oil, and proceed as before. 

Rationale. ..The sulphuric acid unites to Che pottd^ 
forms sulphate of potash, and the lartareous acid joins I 
manganese, and forms a tartrite of manganese, which is A 
posable by heat. 



orfiBTic! or MAHOAXur 



Tke oxiU of manganetc is solulile in ntlphuric aeii- 

(Salp/iiiu- of mangantse.J 

Lei *ix parts of coRccntnitciJ sulphuric acid be pmati 
©ne of pulverised black osid of manganese, and the m 
heated to redness in n glass retort, A va»t quamil^ rf( 
gna will be disengaged, and the residuntD will be a hui 
mass, -wliich must be powdered and boiled in water. "Bli 
when filtered, affords, on adding a litUe sugar, a 
solution, which, by evaporation, j-ieldi large, tnuupaicnl^ 
drangular crystals, called sulphaie of manganese. 

Remabk. If the coloured solution of sulphate of miM 
he exposed to ihe rays of the sun, it loses its colour, and.^ 
it when femoved into darkness. , 

Rationale. His depends on Uie dc-oxidalioD of d^l 
hy vivid light. 



EsPER^^ 



r IV. 



Manganese comlints tfilh phoxpkorui. 

fPhosphuTtt of Manganese.J 

iganese may be united to phosphorus hy meltinc 
S of this metal, and glacial acid of phosphorus, in a Qi 
ixlh part of charcoal powder. 
Or, by dropping phosphorus upon red-hot manganeit 
llie phosphuret of manganese obtained in either of 
processes is white, bviiilc, granulated, and of a tnetaJHcIl 
It is more fusible ilian mangaDese, and unalterable by exp 
lo ilie air. When heated, the phosphorus burns, and' 
m.inganese bucomc* oxidated. 



noon or tbi pioruB-r-xBS 



.alifi uiili u-uh lit pftftfc^ Oixia ef p, 

dry •4f<^f. '^ 

«u.Me compounds poueu the singula) 
>1our when dissolved in water : fi>r ianan ' " Tfl 

,.aek osiii of manganese, reduced lo pow-d- ' *'**0l 

litrate of polash, be ssptMcJ to ignition " * ^'"^ ^'"*e f 
aixturcfuseai when ilic masi assumes a dr! *^'^'^'**'^' "" 
t is partly soluble in wat<.r. If a ^^^ tSil^^^ ^«^ 
« put iDto H glass, conuinins f^priag »«„ ,^ ***"U»w Jj 
^recn^ then violet, next redduh, and at I ' ^"'d bSI 

rbis jWopcrty, which lias acqnir^cl to the **^lly c 

if mineral camehon a Atxitojed. by « Poutjd^ i 

ulpbnrel of potash. ^ small qu, 

R*T.t>«^LE. Th*- nitrate of poi^^b b dec I 

>lack Olid of manganese is brooght u, \, *'™'P***''d, v 
lixi|icrrect osid by the ignition : [( ^k , *'^l:e of ^ 

in the potash. This solution would apDea"^'*'^* J*a>Tljr^ 
portion of o»id of iron x^ alwa;,, confined ""k ' ''"' «^ 
luangoneie, its colour is changed to p,^ , '" '"^ blacj^ |^ 
the oxided iron. This oxid graduaJlyTuh^. *''^--»^^'low 
colour appear.. The osid of manganese * ^^"^ "> 

ojtigen from the air, and assuraca a reddish k"'**' ^^'''acti 
increases more and more, and at last b " '^°^*'** *^nge 
precipitated, and the solution becompo i- ""^^ '^'acfc 
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ANALYSIS OF ORES OF MANGANESB. 

Ort« of manganese aJways conlain a variety of diAxeol 
ii is therefore advantageous lo free them from these 8 
by (]igti«ting them for soine houn, in diluted nitric acid, 
has no efiea upon the oxid of manganese. This b 
let one part of the ore be digested in sis or enght of ci 
muriatic acid, and assist the action by a gentle lieat. Hep 
operation, with half this quantity of acid, until i 
solution takes pl^e, which may be known by bolding . 
of ticnruis paper over the fames which arise from the eva 
vossei. If the blue colour of the litmus paper becomes w 
this opt^railon m at an end, but if its colonr becmnes dim 
the operation must be continued. The whole ij then t 
UDiiisturbed, (the insoluble part which remains conslatfr] 
of silex,) and oficrivardg filtered. The muriatic soUtificUl 
then be decomposed by letting fall into it a sohi^ 
carbonate of soda. A copiom precipitate will in^taniltf 
place, which is of a white colour, but it soon beCDroQ 
when left exposed to air ; or black, when heated i 
Th'* is the okid of manganoe contained in the ore. 



ItATVUt BIlrORT O* StIMVTK. 



BISMUTH. 



PART XLIV. 



KATURAL inSTORY OF BISMUTH. 



JjISMUTH u found in the earth in very few diSerccit statu, 
ntore generally native or In the metallic state Native tUmulli 
is met with la solid miuses, and aUa in smalt particles disperMMl 
in and ftequcnlly deposited on different stonesi at Schreeberg 
Saxony, Sweden, kc. Sometimes it is crystallized in four-si(|pd 
tables, or indistinct cnbes. It cxiais combined with oxigen in tha 
Dxid of bismuth, {bismuth ockrej found in amsU panicles, dis- 
persed, of a bluish or yellowish-grey colour, needle-sliaped and 
capillary} sometimes lamioated forming small cell) 
though roote seldom united to sulphur an^ iron in (he form of a 
lulphoret in the martial sulphurated bismuth ere. This ot« 
> yellowish- grey appearance, rcfiembling somewhat the martial 
pyritei. And, it is sometimes combined with arsei 
D2 



rtOrCIITlK9 nr BltnttTB. 



PROPERTIES OF BISMUTB. 



imiuli i* of a silver-«rhitc calnui incliolng to r 
tinnsbc* and becomes iridesceni. It a btUUe snd c 
rr<hice'l to small particles. It i* »oft enough to be cnt« 
knife. It has a lamcllatrd tcilurc. Iti 'f>eci6c gravity is i 
It roquires less beatfor fuiiiontlun any other mcul, tia ext 
inciting by a heat = 460° Faht- II can be voLnUized bf 
and escapes in ilie state nf greyish- white vapour. It readily i 
with mercury and with sulphur. When fuicd it < 
cooling, cubical figures on tlic surface. It is soluble in ndpt 
o'liric, and muriatic acids. The solution in nitric acid a 
posable by mere dilution with pure water. It infliunea bit 
natcd muriatic acid gas. It is capable of wnln 
grrjtcit number of the metals; and when in certain f 
promotes tlicir fusibility remarkably, (page 46). It | 
becomes bljck by sulphurated liidrogcn gas. 



METHOD OF OBTAINING BISMUTH. 



To obtain bismuth from its ore nothing more is ueceumf 
la futc the ore with au eighth part of flu\ in a Mrell dosed 1 
the luctal will thus be obtained. Hie metal obtaiaed ^ 
process, however, is far from bemg in a pure state. 
bismuth of commerce. 

In order to purify it, let it be powdered, and dlsaolrie 
pure rfiric acid and precipitate it, by adding watc 
tJon. Collett the precipitate on a filter, form it into ■■ 
wilh oil, and rapidly fiise it Avith black flivx in a closed c 
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EXPERIMENTAL POOOn 



THS PHOPEBTIH9 (JP BISMOTH. 
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M rfioort or the ritoPsitTiBs cf 

comes perfectly transparent, then add a large quantity of dUtil 
water; a precipitate will instantly be formed. When this I 
subsided decant the super-uatant fluid, aud wash the wUl 
powder repeatedly in distilled water till it paB«es tasteless, I 
Buffer it to dry spontaneously in the dark, and keep it in a £ 
bottle. 

Keu ASK. ■ .This oxid is used as a cosmetic for wbiteping 
skiD, but it is attended with litis incuDveuience, that it beccn 
ilaek by coming into contact with fetid substances, ftc. T 
eating of, bailed eggs is capable of producing this etFect. I 
ihoughl, and perhaps witli reason, that this paint gradualtjr I 
|>airs the skin. The liberal use of any paint for the slda set 
likely to do this, but have we not reason to suspect, from 
diileterious eficcts of this metal on the animal eccnotny, Ihat 
libera! use of ihe oxid of Ibis raetal may be attended with efli 
similar to those which the oxids of lead are known lo produce! 

EsrEKIMEHT III. 

Combination of liimutk with phosphor 

Fuse a little bismuth in a crucible, and let fall upon it gr« 
diuiUy small pieces oi phosphorus. On removing the cractt^ 
from the fire, ilie phosphurel of bismuth will be found adhcrltii 
strongly to the crucible. 

Sulpburet of bismulli may easily he obtained by melting sul- 
phur and bismuth together. 

The union of bi=mut]i with metals is not attended with any 
difliculty. 

ExrERIMEKT IV. 

Oxid ofbitmutk dvcamloses wuTinle of ammonia ly h 

Mix together one part of oxid of bismuth and two o _ 
of wninonia, put the mixture into a glass retort, fumishi 



t aUMUTH, 



containing a Utile water, and proceed lo ilistiiMou; 
imiuoiiia will pass over aaU be absorbed hy tiic water in ihc rc- 
■iver. and a little oxid of biamuth, miied with undecomposcd 
luriatc nl' ammonia, will me and altncU itself to the neck of the 
^tort. The remainder, in the returt, is a combinalion of tlie 
letallic oxid with muriatic acid, called muriate of litmath. 



ANALYSIS OF OSES OF BISMUTH. 

Ores of bisimitli and bismuth ocbre are vttj easily emmined. 
The ore called native bismuth may be analyzed by treating it re- 
peatedly with nitric acid assisted by heat. On adding water to 
the dear solution the bismuth becomes precipitated in (be form 
of a white powder. If the whole should not be precipitated at 
first, thi: solution should be conct;ntrated by evaporation, then a 
eecond affusion of water will precipitate the remainder. Tliis 
precipilste formed into a paste with a few drops of oil, and 
. rapidly fused with black flun, gives a button of bismuth. 

The rest of, the ores of bismuth may be analyzed in a similar 
manner. The sulphur which tliey contain will not be acted upon 
by the nitric acid, it will therefore be left behind and "1")' **• 
Kparated by filtration. 
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ANTIMONY, 



PART XLV. 



NATUIL\L HISTORY OF ANTIMONY. 



A.NTIMONY U found native, but very rsrclyi, it iMi^] 
that state, a metallic lustre, and is fouad in masses of diflei 
sbapea -, its cokiur is white, between Ibnsc of tin and sitrcr. 
geuorallp contains 3 small porllon of arsenic. It is likew^ 
met with in the state cpf an oxJd, aiitimonial Dchre. The ; 
abuadant ore of it is that in which It is combined with 
phur, tfugTtrfi^eofantimmy, otfulphurct of anlimom/. Tb 
colour of thU ore is bluish, or steel-grey, of a metallic Ituta 
and often cstremely beautifully i-ariegaied. Its texture is eitbe 
compact, foliated, or striated, The striated is found boili crystal 
lised, musire, and disseminated; there are many varietln o 
Ihisoic. 



propehties of antimony. 

alimony is of a greyfih white, having a *5ight Wuiih sluJe. 
V«y brUliaut. Its ICTUirc ii Iflmdlaled, anU uJiibin pl.HM 
jing each oiher in ev«y directiocii li' lurfice i* vatatil 
I herhariiations and foliage, lis upecifii: gf»*lir i* 6.7<W- 
13 sufficiemly harci to scratch all tlic soft iikmU. It ii vciy 
attic, easily broken, and pulveriMblc. li fiwes *l Sltf F«lir. 
a Ijc TOlatilized, aad burns by n ilmng licat. When per- 
tly fused, and suffered to cool graduslly. it r:tystalliics in 
ihedra. It unites with solphiir and ptxnpliorut. It dccom- 
K water sUun^,ly. It is soluble in altaliiie siilpliiiret*. 
ilpburic acid, boiled upon anlimony, is feebly decomposeil. 
aeid dissolve* li jn Uic cold. Muriatic airid scarcely act* 
. The oMgennted muriatic acid g.is inflanica it, oikl ibe 
iLd acid dissolves ii with facility. Arscnie add dissolvus it 
heat witli diffinilly. It unites, by fiision, with gold, 4nd 
nders it palo and briule. Plaluia, silver, lead, bi§imith, nickd. 
ipper^ arieiiic, iron, cobalt, tin, and line, unite witli antimcitiy 
in, and form with It compounds, more or lc» brittle, 
ifrrcury does not alloy with h easily. Wc are liltln acquainlcd 
ritb i!!e action of akaliei upon it. Nitrate ol'polfish Is dccom- 
iscd by it. It fulminates by percussion witli onigennicd tniidittc 
■jjotash. 

METHODS OF OBTAINING .\NTfMONV. 

. To obtain antimony, heal 32 partji of filings of iron to rcd- 
I, and project on thein, by degrees, 100 paru of ontininny ; 
icn ibe whole h in fusion, throw on it, liy degrees. 20 parts 
nitrate of pntasb, and after a few minutes quiet fusion, pour 
intn an iron melting conf, prc\*iousIy bcflted and g|-cfl*ed. 
2. It may also be obtained by melting ciglit parts nf the ore 
^ed witlisis of nitrate of potasii, and three of aeiddoiiaiarlriie 
|> potash, gradually projected iplfl a rcd-liol rruciblo, and fuivd. 



** rioopt or T»i« •aopeinci or a 

putting anotliCT in its place ; Ibctc wiD hr. fun; 
•Hvery looking (nbsUnce, which murt U: detached ^ 
This is ui/iilt ftu'd o/' antimony. 

If Ihis or UiP ftrracr oxid be exposed iv a uwn 
rt fuse* Into a irantparcnt vitreous mass, wUrJi » 
fifom a faint yellow to a dark red byaciuih, or g 
TTiij is Qslled M/rtoiM ojrirf ^ antimony, «■ ^fnu « 

To ascertain if the fusion be pfirfect, im 
into it, and, when taken onl, exarainc llic sub*« 
bcres to it : if it be trausparcnl, and cnn be eBsUy i 
fine tliread like coimnon glasn, ihe fusion i 
remoTe the crucible from tlie fire and pout ou 
henlcd pl.ile of copper. 

All lliese products are imperfa:t oxids of antimony. 

When nitrate of potash is decomposed hy antimnay t! 
i> a eomhiuation, known under the name of diaphoretic a 
.which is B more perfect oxid than tiie former. 

^m ExFERIMeNT 11. 



Prepar 



n Df perfect oiid of anfitnoay, t 



Let equal parts of nitrate of potash, and BUlphnict d 
be intimatrJy blended together, project the mb^w 
i]uBntities, into a crucible brought to a red-bestS 
addition of the misturc a detonation will lake placc.T 
whole has been thrown into the crucible, expose ii 
(ufScient to bring the matter into a slate of f 
ihc crucible from the fire, and having suffered it to (5 
the scoriae from the oxid of autimony, which wil 
the form of a brown opake mass. 

RsuiBKa. Native, or cmdc antimony, as it i 
which is obtained by the smelting of ditferenl aul 
has the same nature and properties as the factitious » 
Jtltimony. 



XFERIMENTAL PHOOFS 



THE PROPERTIES OF ANTIMOPJY, 



ExPlHiHENT I. 
\limony cvmhinns with different portions nfoxig-eH. 

EN antimony is beaten to ptrerder, and exposed for 
le loa Jul] red heat, in aq open vessel, it absorbs oxigen, 
nverted into a grey powder. This is called grey ond of 

the metal Ise&posed to a higher iclupcratare the product 
axid of aniv'ni'..y . For instatice, 

trian^ar crucible lu a iuroace, not vertically, bntial 

:r of a mtifHe, witli Its bottom somewhat inclined, tis 1 
lust project a little wilbout the door, thtaugh whidi ii * 
iced iuto the furnaec, and it may be luted in that posi- 

me'tallic antlmooy iuto il, and place 
nther crucible, to receive the oiid. Bring the metal u 

eat^ and renjqve the upper crucible every half hoiirj 



m 
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INTIMOKT. 



fdluwed bj aintbcr wliidi bceomu lacd tnio a while b 
llic receiver -, tliU it what is callnd oxigmaieH tomriau rfti 
mony, {onna\j livmcd, from ils coiulicencc, tutur »/ 41 
Kioiiy. As itiU mbslanceoficDciioalQiupUiciKckarili 
D tnirning coal mmt be opplii^d, to mrJi i>, nad n 
ibe receiver. Tbt.' diaiillaiioii Id ru ho cantinned tJU II 
morp psKK-n ijver, ni^u irbidi the vcucis are Md&rod to m 
and tbc receiver, being unluled, it cKpoKcd to a guitlel 
atiotc fi dialing dt.ih tu liquefy llic aiigcQaced niuiiuc^^ 
timony. 

The pra|)erties of tliis compound are lite fnllowtngv HM 
ceedingly can^tic and inataatly destroys llic or^uK «f lite 1i 
It fcnrrw vcgrtaWc matierB. It fines by n low degrci- 
«tul biHTOmcfl liicrd on cooling. It readily Uncs iti«Jiii>.i 
w nltersble by ligH llstrotlgly atiracti; the moisUtrp .j; 
tnosphere, and resolves ilgelf into a ibidi, nnd as it \(i'i 
ginous fluid. It cryfltalli/cs In itry large parallcUipijjrJ. 
«|-y diflieiilt lo keep H in a solid slate. It has the (.lo]; 
ftf bring panly solablc. in water, and ai being d' - 
in a great meastirc, by ihal fluid. 

Whrn it « thrown Inio disOlled water, a white oxiii , 
tnouy U very abmitlatitly precipitated. Tbi» ] 
washi^ several times In a lirrge (|\iantity of boiling m 
then dried, was formerly callrd Algaroth'i powder. 

RATiONAtE...In this operation, thi? antimony robi 
nated niuri^ite of mercury of part of its oxlgcn, ; 
oxidated; ll ihen nnifes to most of the a^ld. » 
fomw osigeiialed muriate of ajitiniony. If the d 
continued after the oxigeoated rauriaie of a»linioDy4 
fluid mercury will be obtained, Oslgen is Umt 
(trtmgl^ iittratied by antiUKmy ihati by mprcury. 

If Bulphurct of onBmony b« csposed to dJBiillatifm with a 
nnti'd muriate of metcniy \ osigenated mnriaie of antimoq 
red ■uIphureU'fmMClliy/linBatury'B'ai bp obtained. Um 
It founded thf ff^owing proceis: 



, Ills QxSd is however in general, more cipeditiomly obUtned 
by boiling Iwo parts of sulpliilret of atitimony, aoil llirc« parU of 
aulphuc bold reduced to fine powder, with a sulficieut quantity 
of w-attr ill an iron pot, filtering the Kquor and pifcipiUting it 
widi diluted sulphuric acid. The product ohlaincd contniiis uhout 
75 t>arts of Bulphuc in lOO. 

ItATtoHAi.B.>-All these processes consist in uniting, in a more 
'9r less direct manner, tlie oxjd of antimony wiih tiilphutated hi- 
drogen. It is, as Fourcroy has observed, the uniform d&ct 
which is produced by all the alcalics, whether ihey are empluyed 
hot or cold, with s>alphurct of antimony i (iiey first oxidate ibe 
metfil, and form with llie tulpliur a uulphurei charged wiib hi- 
rdrogcn ; lliis unites with the osid of the nictal which rematQi in 
jolution. The alenlinc &ulpliuret precipitated afterwards by an 
acid, in the form of aa orange-coloured powder, is in renlirr 
nothing but an oKid of antimonyj surcharged with sulphuralcd 
hidrogen and sulphur. 

The principal difference between this preparatioa and the 
former consists in ihis, thnt the (irst contains sulphuratcdionid 
of antiroouy 'm addition to the hidro-snlphuret of antioiony of 
the latter. In a word, there is Do reason to doubt that it is to 
the sulphurated hidrogen in the mineral kernic. liiat this cnedi- 
ciue ii indebted for the virtoes by which it is characterized. 

EjtrEHIMEKT VII. 

Antimony decomposes uxigeniUtd vuiriatt ofmercmij. 

AHx intimately 6ne part of antimony with two of osigeoated 
tnuriate of mercury, and introduce the mixture into a glass re- 
tort with a wide aperture, leaving about one-third of itaemplj-. 
Place llie retort on a sand-bath, In a revctbwaling ibrnacc; ad- 
ju« to the retort a receiver whose c)i|)acity is two-thirds less than 
(hat of the retort, and proceed to distillation with a genllc heal. 
T>nrtn5 llif 'in' hnlf hour tliere passfa over a r;lpar white IlqllCir, 
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PBOPERTIES OF MERCUfl'i 

Mercury, or quicksilver, <a. ihc only one of tfae n 
Tcraaiiu lHuid at (he ordinary tcmjicraLurt; oftliL' atmospbere, ■ 
when iii temperature is reduced to — icf F^br. it assume* * M 
forra. Tlii« is a degree of cold, Imwever, thai only oc 
high iiortbeni bliludcs, and, in our eliinatc, mercury cai 
exhibited in a solid state, but by tueanii of artihciul cold. 
rendered solid il posaeises bgiinluctility andmabcabiJiiv. It zry' 
■talUiea in octahedra, and contracts strongly during cor 
It ii; divi-ihlc iiito very "fiiail globules, li presents 
appnaixnce in veisrlt to which it h^is little attraction, q 
btU 1:1 Ctfocave in Dmsc to which it does adhere. It 
dectric nod pbo'^phoreiiceiil by riibbing upon i;lii&s, and by 
tationin a vacuum. It ia a very good couduotiw of c 
elertrldty, and of galvanism. The specific gravity of tr 
13.5&'3. Although fluid, Its «pacity U equal to that of 4tiyi|| 
inetHt, and iia tiUtface, when clean, has consider;ib1e Inctre. 
«>loiir is white, similar to siLvr. Exposed to tlie teinper 
of flOCf Fifhr. it is volatilized. When agitated in the air, r. 
5ti coniatt with viscouj fluids, it becomes converted ii 
oxid. At a temperature nearly the same as thai at which itb 
il absoiba about 14 or l6 pr? cent, of osigcn, and theu b 
changed iuK, a red cry stalliz able oxid, which is sponianec 
rejucihlc by caloric and light at a higher temperatiire.' 
greater nunibi-r of the acids act upon mercury, or are atl« 
capable of combining with its oxids. It combines with snipf 
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rituration, hut more intimately by heat. It ia aeteii on by 
Blcaliiie sulpliureis. b combines with many of the metals -, 
I compounds arc brittle, or soft, when the roea'ory ia in 
p proportion, Tbere is a slight union between mercuiy and 
^orus. It does not unite with carbon or the earths. 

METHOD OF OBTAINING MERCURY. 

Jcrcury may be obtained pure by decomposing tinnabar, by 
)f iron filings. Foi that parpose take two parts of red 

^uret of mercury ^cinnabar) reduce it to powder, and mix 
jne of iron filings, put die njisture iulo a stone retort, 

!ct the ncek of il into a bottle, or receiver, tilled with water, 

. apply heat. The mercury will then be obtained in a state 

oHAi.E...SiilphDret of mercury consists of sulpliur and 
rcury ; if ibis be heated io contact with iron, ihc sulphur quits 

ri-uiy and unites to the iron, and llic mercury become* 
eiigagcdi the residue in ihe leton is a lulphuiel of iron.* 



r*ooM or TUB rRorsKTias or usMctrsv. 

EirsRiMENT XI. 

Prtparacian t^frcd miratcd exid <?/ mcrcar^, 

PflT thi« purpose let the nitrate of mcrcuiy olHxtMid Ea 

. experiment be pulveriKcd in a glui moriat, nnd put inti 

Mcc matrasses placed on a sand-batb; the >-cueti m 

« gradua]!/ bcaied until the content:! become of a ycibn 

■kt the surtace; suffer them to cool, and the caatter thcvi 

II be found in strata of different colours. ~ The Icnrer^ 

a bright red colour, and tJie upper of an orange Y^&OW, 

'■'mass, when pulverised, 'a red oxid of mercury. 

ExrEHtMBRT XII. 

Mercury readih/ uniles lo gold, nlver, eopptt, Hi 

This may be evinced by rubbing a little mcTCiwy < 
silver, or cCpper coin. Or, the combination may be 
by igniting the coin, and in that state couve^'ing it ttilg 
cury. The mercury may be again expelled by heat. 

ESPBRIMENT XIII. 

Mercury is not oxidated at ordinary teJtiperatiirtti tefi 
temperature it raistd nearly to that at which it 
iines U'it/i ozigcn. 

Put into a flat bottomed matras« with a long naitqw' 
mufih mercury as is saffieient to cover the bottoni rfj 
height of a line or two; fiiac the neck of the yegsel by' 
a blow-pipe, draw it out to a fiue point, and fonn.i 
capillar)' tube: insica J of breaking the point 
the ejcternal air, it is better to pierce the bulb ofif' 
the centre, and adjust to the hole a bout tul 
atmoioheric air, in such a manner that the air 
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Ucb easkr, and enter In greater quantity, which facilitates the 
^ration. Place Uic apparatus in a sand-baih, t'xpose it to bcM 
the mercury boils, and maintain the 6re at ilie ame degree 
several Hays. Tbe oxid formed st the Burfaee of the mercury 

separated by means of a piece of linen cloth which ii pressed, 
e mr^rcury passes through it, wliile the osid fcniaias bebiiul } 
1 this operation must be continued till the mercury is com* 
itely oxldatetl. 

This substance has been called mercury precipitated per st, 
red precipitate of mercury without addition; it is a real oxid 
mercury or a combination of this metal with oxigen, which it 
dually takes from the atmosphere. It contains about 7 per 
it. of o^tlgcn. 
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1 oJ'fulmiTiating m 



It lias lalely been discovered by Mr. Howard, that ojcrcuiy. 

Imost, if not alt of itsoxids, may, by treatment with nitric acid 

1 alcohol, be converted into a whitish crystallized powder. 
losseasiog afl the infiammaHe properties of gun-powder, as well 
s many peculiar to itself. It is obtained in ibe foBowing niatmer. 

One hundred grains (or a greater propottional quantity, not 
seceding 50C^ are to be dissolved, with hcnt, in a measured 
ranee and ahalf of nitric acid. This solution being poured coW 
tpon two measured ounci^s of alcohol, previously introduced into 
lOy convenient glass vessel, a moderat:^ heat is to be applied till 
scence is excited. A white fume ihcii begins to undulate 
in the surface of the liquor, and the powder w3! be gradually 
precipitated on the cessation of action and re-action. The preci- 
pitate is to be immediately collected on a filter, well wash'-d 
with distilled water, and cautiously dried in a heat not esceeU- 
jig that of a water-balh. The immediate washing of the powdrr 
fa material, because it is liable to ihe rc-aelion of Uie nitric acid , 

Vol, n. F 
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d wtiile any of the add ailltcrof to it, It U vny cot 
adiOD of light. From 100 graiiM cT rnefcury »boiit 130 « 
uf tJio pou'der ure abcaincd.* 

lliis t>owder, wlicn xtrack ou an anvil < 
plodei witii a stunning dtsogrtcabln report ; and wilb 
ax to indent both tlir^ haiunur aiul Um; anvil. Thnx « 
grains are as mndi as oughl (n be uxi (at luch experii 

The shock of an electric battery *ent through it 
vwy aitnilar effect, 

A (|uantjty of it suflicient to dJscharfie a buUtst from s. 
with a greater force ihan an ordinary diarge of gun-poi 
always bunts the pkce. 

From a series of well cotiducled experiments Mr. Bv 
i-oiicludes tJiai this preparation consists of oxid of toArxnuy, ti 
Bfid, and nid-ous etherized gas. Its detonation is owinglK 
sudden tombiuation of (lie oxigen with the carbon and bldl 
cf these substances, forming aqueous vapour and carbonte ! 
and disengaging nitrogen gas ; while at the same time w i 
ealoric is suddenly liberated that the elasticity of the gasa i 
ouly encreased, but the mercury is instantanooiuly 

vapour. 




F THE FaopeaTiRs or ksbcciit- 

taacary was put iirto a strong blfldd*r, and wrll »■ 
mouth. 

temperature of ihe labovaiory at the time bdng + 3 
wre, cor.sisting of naurialf of lime, alb. al + 33*, nnd d 
reight of snow at + 32". gave a degiee t>f cold — * 
!Kniry was put as genily as possible into this misture, 
I 3 nipture of the bladder), by mcBUs of a cl6U) t 
t corners. When the cotJ mixture bad robbed the b 
■ so mach of ils licat, us to have its own icm 
' raised from — 42°, to + 5^ another mUtutt, 
the sariic as the last was made, which gave, on trial w 
It-lhermotneter — 43°. ■ The mercury was now recaU 
e cloth, and put gently into thii new mixture, 
't to be cooled still lo*-er than bcfiire. 
be mean time liva pounds o( miiTiate of lime, in a la 
ide of tinned iron, andjapaoned Inside and outside, i 
hi a cooling mixtnre in an carlhcti-ware pan. The i 
the pan, which consiitted of 4lb, of muriate of Umev > 
quantity of snow of the same tcroperattirc as the form 
liour reduced the 5lb. of muriate in the pail to — 1 
[xture was then emptied out of the eartheo pan, and fofl 
lorks, at proper diHtaoces, plated on its bottom to si 
the japanned pati, whidi was now put into tKi 
Irks answered the purpose of iasulating the inner 
the esteriial one kept off the surrounding atmosphere, I 
ved ihe air between the two at a low temperature, 
the 5lb, of muriate of lime which had been cooled ) 
f noticed, to— IS", and which still remained it 
'csBeJ, was now added snniv, uncompcessed and free fi 
ire, at the lemperature of 32°, In less than three n 
; a temperatiu« of— 62°, a degree of cold which was 
id before in this country, being 94° below the (i-eezin 
if water. 

mercury which, by the inimu-aion in the second cAjIS^ 
tc to which it was expoic'., wH'i by this time 
F3 
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PART XLVIII. 



NATURAL HISTORY OF ZING 



iC^INC is found m nature combined with oxigcn, i 
and sulpliuric acid ; and mineralized by sulphui 
nine is commonly calJed calamine. It oecurs in a loqaS 
a compaci form, amoiphfuis, of a whiteij grey, yellow, tut. 
colour, wilhout lustre or transpareney. Combined vAtix c 
acid, it is called vitreous linc ore. or native carhnale of tan 
is toond in solid masses, sometimes in six-sided com 
pnsms, both end^ being covered witli pentagons. Its c 
generally grcy-ish inclining to black. It is often 1 
Sulphole of zinc is found eiBoreacent in llie form €>f I 
tiles; or in rhombs. Siilpkuret of i.ine, or litende, is fl 
abundant ure. It is found of various colours; brown. 
hyaeintb, black, 4c.. and with various degrees of loatn 



■HOrBBTiBS OF xisr. 



Tliis zinc art ie coDtiuninateJ wtUt imi 
eeoas and silice«u» Mtdis. &c. It occnn both ti 
masses and crystallized in a diversiiy of poljrgonal G| 

PROPERTIES OF ZINX. 

c on IB fracture appears of a shioing white colour, wiiH 
lint. It possesses some degree of ductilitj and may 1 
led when carefully passed benrecD mrfailic cyllndcn'1 
hg mill. Itaspecific graiily b " , 1 pO. It melts " 7 
By 8 fiirllier increase of heat it is rolalilhitd vitfia| 
. When meltcc} in contact with Ihe mr, its stirface 1 
covered with an Imperfeci oxidi when heated a 
ignition it bums with a bright ydlowi.ih white t 
f tinged Willi green, and n while oxid is fijnned in 
which are carried uff by the rapid current of air ii 
g melal. It UnHer^oei; very little iittrralion fiom the a 

becomes slighdj tarnished. It is not acted o 
at tlic usnal temperature of our atmosphere; but at thai of 
n, tC dncvinpo.'ics lliis fluid rapidly, It is oxidated and dis> 
by the greater number of the acids. Il has a veiy stroB 
ion for osigcn, and fherefore preeipitalea the § 
the melaJs from their acid solutions. All the alcalis wht 
:d or bulled with zinc blacken its eurfuce and dissolve^ 

portion of it. It A teo m ptM e s amrtate of ammonia, 
of potash, and various other neutral sails, A mixlur 
of potash and zinc detonates wnth rapidity. Sulpbttr a' 
annot be united by fusion. Gold, silver, platina, and 
foim brittle compounds with sine. It easily unites witli 
Il does not combine with lead or bismuth. 
est frequent and at the same time most useful combination 
that with copper. It unites with great difficidty to 
i iron, and cuhall. It infiames in oxigeuated i 
; and fulmiuales by pressure or a blow with osigenatdl 
oC potash. It is a very strong conductor of galvanismil 
F4 



for some hours. The zinc, in its metallic foiin is then ; 
tlif: neck of the retort. In order to obtain the metal i 
state dibbolvc it in diluted sulplmric acid^ and boil the 
trated solution for a few minutes u]>on granulated zinc 
filter it, and precipitate it by soda. Collect the precipita 
. ' '■ it, and when dry mix it with half its weight of charcoal- 

\* ^ and submit it to a red heat in an earthen retort. Pure i 

i 
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ki 



then be found in the neck of the retort. 
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EXPERIMENTAL PROOFS 



THE PROPERTIES OF ZINC. 



Zinc when exposed lo a strong heat hums with a bright /2_. 
and is eoiaiiiixed. * 



. LACE a large crucible on two bricks, in a good furnac-. 
inc it, at an angle of 45", and form before its aperture ' ' 
I support the cover, in order that the crucible may |j '* 
hen necessaiy. **" 

Put zinc into the crucible, and fiise it by keeping tlie cri ■ 
but. When of a red heat, uncover it, and a very bright ', 

e will rise from the surface of the einc; flakes of cxceert- 

y while and light matter, liie oottan, will rise at the sanie i; ^' 

ibis is while lixid ofxinc. Remove the oxid with a lonir-Iia . 

ron spoon, and more oxid will be immediately formed «.k- 

uat be removed in like manner. This operation is to be 

till the whole of the zinc is converted into an oxid. 



i npoo llie wbde Uf anoAer eqotl 
of copper. «mI taAlf, cover ihii btttr 
cr. Line ■ cowei upon (be cncihle. 
one M two boon. Tbe TolMilued 
I the copper and comcrt it iau> bran. 
' ibe fDcUJ afta tbe afemkm, wifb 
nplojrcd i the qnaolitj of lioc aaiied 

t been coarerted into bnsi, cv mere 
povder nuy be ^ain added U> llie 
tog ore, and tbe a|)cnboa repcaud 
ialciue, in order tbai aajr ziac re- 
tbti& niTWied. A curioo* amnn- 
aler beat ti irqcifcd to obtain ddc 
intrrptKition of copper, dun in tbe 
labiDg brass i ta whirb tlw t^andon 
snainlf &ciliuied bjr tbe iaicrpaaitkai 
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TIN,- 



PART XLIX. 



SECT. J. 

aSATURAL HISTORY OF TII^. ■ 



"iTlias fceen much doubted whether tin is ever fdSm. 
In the opinion of Kirwan there are sufficient authorities to 
mine the question in fie affirmative. The native oxid ^ti 
tin sfone,^ occurs both massive and crystallized. Its cdoQI 
^k brown, sometimes ye'lowish grey. When crystaUK 
is somewhat transpafeof- The wood tin ore is a varietjr I 
native oxid, termed so from its fibrous texture. This varie 
hilherlo been found only in Cornwall. It occurs in frag 
which are generally round, and its colour ia brown, book 
inclining to yellow. Tin is also found mineralized by sni 
assc^iatcd always with a portion of' copper, and often 






ore is called (inpyriicjT. Its colour iS yellowisli gicy. Itba* 
BUiclastre, audn&rous, <jr lanidlateii tcxturr) ionietliuu 
jbits prismatic colours. TiuistoBiparatirely a rere metal, 
DSt found in ff<i»t quaQllly any where bat in Coniwall 
oEtshiTCi thougb it is liVnvtic ran with lu the ihhws tst 
Tiia, Saxony, tbc laland of Baiica, Uic pcotasula of M^oe 
the £ait Ittclks. ' 

PBOPDRTIES OF TIN, 

ia of a brilliant wliite colour, though not quite »o white 
;r It is ooc of tlic lightest nf ibe metals ; in specific 
ty, when hammered, being 7.299. It is very (usible, 
at abo<Et 410° Fafar. By inteuse heat it is volatitized. 
icoracs mLidalcJ by a moderate degree of heat. 1( easily 
i and etaiXs a noise, called the crackling of tin. It it 
idingly soft and ductile. It may be reduced to very thia_ 
I. Tin jai, or tin. Icof, u-hich is lin beat 01 

p»rt of an inch ihick. It has scarcely any soand. 1 
s the action of the air. It crystalhzea in rhomba foim 
1 octahcilra. It uoiles, by fusion, with phosphonis and 6Tit~ * 

It docs not decompose water alone, or in the cold ; but 

y by means of many other bodies. It dtcomposes the sul- 

arid, and unites with the sulphureous add. It decom- 

he i^tric acid, and is very solul^e in muriatic acid. Nitro- 

ic add acts on it very readily. It is slightly soluble in 

luoric and boracic acids. Phosphoric acid attacks it by heat. 

areou« acid has no perceptible action on it. The oxalic and 

acida dissolve it in small qTianlitiesi ThealcalJes appear to 

iome action on it by heat. It combines with solphuret of 

I by fusion. It unites wiili the greater number of ihe 

i witJi faoOity. It decomposes muriate of mercury, and 

late of ammonia, It causes nitrate of potash to detonate. 

ikes fire spontatieoualy in oxigenated muriatic acid gas, nod 

of combining willi two different proportions of tn 



WKTftDO Of OITAItriKO Titf. 



METHOD OF 0HTAIN:N0 1 

In order to obtain tin rroin iti oii!, a mrre fottud 
poanded charcoal, is Kufficicnt. Or, a renain ryuaStj ef 
ore is hnx freed from tiulphuc and arEcnic by vorti^tcUaii ■ 
which il is mixed wifli equal parts of potii&li, one laitdtm 
nsiti, and Iwo parts of black fliu^ ihe mixtofe is tjurnfi 
a crucible covered with charcoal, by mc^m of wttich ibes 
is recovered ia its metallic state. In oi'dcr to obtain pUff 
let the tin obtained before be rapidly dlasblvrd in iCrttgl 
acid with heat. Thus some of the metals it may contain • 
held in solution, and others become oxidated, but a 
uitro-muriatic acid will, on digi^stion, take up these s 
after sufficient ablution, leave that of tin, which may after 
be reduced by mixing it when pulverized with double itf i 
of a flux formed of equal pwts of pitch and borax, e 
borax, and putting it into a covered crucible, lined witbctu 
which must be placed in a forge, and strongly heaUd 
quarter of aa hour. 



MOOFi or TMi morn 



Tin taaiHius very remHIy tfitk salphiT. 

^^jjiUmiljiburelinaybpobtiiiiiedby fiulDg togeiliermilB 
«rudb1e, one pan nf liu vrilh (oxu or five of sulphur. Tbt 
pcnaA ia heavier ihaa tio, tad noi «o fu»blc. 



Tin comNnct also ttiilh pkoiphorui. 

Take cqunl pirU of tin Alirtgt and glacial acid of phoijili 
■iHt "tic eighth pan of charroal.pnuder ; mix thcra tlir» 
•tnncc> intimnlc^ly, and t'me tlnfm in a cmciblc} a few gts 
a metallic ii[ipcaraiicc. ntid ofn preuy large sisc will bcobt 
TbcHC do not dilFrr in apiiea^rntice from tin, but when inell 
ibn blow-pipe, till- pliospburus abnnduns the metal and bfli 
tit «urfnce. 

Hbm«hk...Iii fusing tin with cbarcoal -powder in& e^adi 
of phoipborua, cair must be taken to r^ulaie the fire pro 
for thr phosphorus easily abandons the metal. 



Espi 



r VI. 



iulpfcnrkf 



Tin is soluble in sulphuric acid. 

Ibt Into a tn-itrais five parts of cuocentrated 
•mH one part of tin in grains; place the vessel o 
and (lie till will dissolve without any eifervescence j solpb^ 
add will be diieiigagcd, and sulphur will be formed, vfaig 
main* lii|uiil nl the surface of the iolution while 
ripihiTfi* wlion IL cnoU, 

Tills .oliitinn i» of a dark brown colour when first pnp 
but bcCDiuea iran^purent by rest. 

Itil lir long expoicd to heat the tin is precipitated in &t 
jTi wlutc osid. 



Tills snlmion furnisher crystals in fine ncctUes inlcjwovco 
ilh each oilier, calleJ siitpAaie of tin. 



Tin is sotutlc in 

I'ut one pari of tin inlo a matrass, pour over \X two of eoiiccn- 
mted iiDuriaiLc acid, anA place Uir^ \eisel on a sund-baih ; bidio* 
en gas will be evolved, and a solution of a light amber colout 

If die Kolulion be evaporated, brilliant and very regular cryitali 
rill be obtained, which are murvali: oflin. 



Put two parts of niiro- muriatic acid inlo a Florence flask, aJd 
raduaUy one ^art of tint >f the heat be I'M great, tlie vessel 
lOSt be plunged into cold water to ditnininh it. This golution 
of a reddish brown cotuur, :iDd otlen forms ia a few moments 
viscous (rciubling jelly. If the solutioo be diluted with about 
slf its weight of water, it becomes concrete, and is of an opal 

ExFERtMEHT IX. 

Tin decorapmcs wwriu^e of ammonia. 

Tike equal part-i of granulated tin and muriate of ammonia, 
itroducc llie mixture into a retort, and adapt to it a recciier in 

the mercurial pneumatic trough. As soon as the retort is heated, 
dr composition takes place, the ammonia is disengaged in the 

form of gas, and the residuum is a solid muTiaU of tin, decom- 

'poiable by water. 



; or THK PBOreRTIES 01' TI.V. 
EXI-BHIMEMT Xll. 

tfi nUralf of potash to dctanaie. 

purpose fuse tin in' a crucible, and make it some- 1 
then project over it pounded nitrate of poiaali oc-J 
ivy; a deflagration will take pluce, and a brilltantfl 
' wiU arise. Add a new quamtily of niiraic of potaali 
re detDuation ensues ; remove tlic crucible from it 
aring separated liic contents from it, wash them iqi 
r die liquor which contalua the ]iGtn«li of the nitral)^ 
nainder on tlic fiiter will be imd of lin, miiud witll 
U rendered caustic by the tin. Care, Iherefore, n 
;o wash it well, and a small qmniity of acid may 
irder to precipitate the osid of tin. 



MEST XIII. 
Kf/t Diigenated muriate of potash hy percusHon. 



I 

jl^^ of finely divided tin be mixed with doubie theu 
oxigenated muriate of potash, a compound wiU btj 

K mates loudly by percussion. 



MENX XIV. 

n />/ tin-foil by vilrace of copper. 



Jiiniy, on a piece of tin-foil, llirec or four inchu 
ne dry oitrate of copper, and wrap it up. No effincj 

UntblS the tin-foii, and sprijikie the nitrate c 
li 3 very little water; wrap it up again as quickly a 
reusing down the edges closely. Considerable hca^ 
fitli fumes will now be ejdied ; aud if (he cxperinien! 



104 tioo»« or Tiu rtottKTifti or tik, 

bat been Aexuroatiy managed, crcn ligbl v-ill iic tsviJtni. 1U 
mIiowx tiut niirate of copper liM no actMo oa Un lill in s itUai 
eoJutiou. 

n Bin ikBK... Tilts ii a commnn experiment, ihownbjtetdn 
of cbemMtry, to prove that bculicB do noi act on fflfh rtlifii 
s dry stale. Bui thrrc ncems to be an error wiih rrgacdtplj 
action of nilric addon tin; for nitric acid, fmrjat modki 
possible from walcr, wfll not act upon tin n| aU; (Eir ami 
only takes pl-ice when ihr ncid is'dilulrd. IT(rm.'r ilie lalMa 
of llii* cxprriraenl niuit be sougbt for in the action of llic Ml 
on the nitric acid of ihc nitrate wf cop|»er. 

Exi'KRtM*»T XV. 

Tinning cupper vrsieli. 

Vessels of copper, especially when used as kitchen uteori 
are usually covered with a thin coat of tin to prevent ilie cog 
from oxidating, anil to preserve tlie food which is pi7|KiTe4 
them from bring mixed with any of that poisonous mctaL 
vessels are then eaid to be tinned. Their interior siirfac^ 
ecraped very clean witb an iron instrument, and nibbol at 
with muriate of ammonia. The ves.sel is then heated, and alitd 
pitch thrown into it, and allowed to spread on the surface, "Hn 
a bit of tin is applied all over the hot copper, whicJi instanti 
assninei' a silvery whiteness. The intention of the pret^oua etq 
of tlic process is to iiave the surface of the copper perfectly am 
and metallic; for tin will not combine witb the oxiti of coppa 
Tlie coat of tin tlim applied is exceedingly tiiin. Bayeu 
tained, tliat a pan nine inches in diameter, anil three itii 
flirer lines in depth, when tinned, only acquired an addtti< 
weight of 21 grains. Nor is there any method of making 
coat tiiiclter. More 'in indeed may be applied, but a modemli 
heat melts it, and causes it to run off. " 




Tinning iron, 

tron i£ tinned in ihe fo)lo»-!iig ninnuer ■ i r.n-^ m Mnn, 
Dg reduced to a proiicr thickness, !i]-e iiumerscd in water 
dnkted with sulphuric or muriatic acirl, in ortlet to doaa 
ID compleately fromniBt; they are tLcn scotircd tuiiie brigbl, 
I placed it) a pot, or other convenient i-cssel, filled *ith melted 
, whose surface is covered with -inet, pitch, or resiD. lo tirC' 
It the surface of the tin being osidatcd The plalc? of troii 
iig then suffered to p^iss tlirougb ll, the lin will unitR with 
m so as to cowr each side of the plate with a lliin while coat, 
ey arc then ~what are called tin-plates. 

a [he same way stirrups, buckles, bridle-bits, &r. are covered 
b corils of tin. 



Silvering looking glasses. 

looking glasaes are covered on one side wiih an amalgam of 
and mercory. For thai purpose tin-foil is evenly placed on 
t flat stone, or table; and quicksilver, in which some tin already 
|Bs been dissolved is poured upon it, and spread with a fea-her, 
ff bunch of cloth, until its union liaa brightly lined erery part. 
L plate of glass is then cautiously slid upon it from ODe end to 
Ke other, in such a manner that part of the redundant mercury is 
Iciven off, or swept away, before its edge. The remainder is now 
Uiited to the tin. The glass is then loaded with weights all over, 
e as to press out still more of the mercury; by inclining now the 

lie thb remaining rjuantity of the superfluous mercury beowae* 




1 C'i. ■'■H'^mi flKT k. 71m: ttmbt 



i;.y.-z-J: -I 



\-j (-:-.':.- it vidbblfit* vt%bt. ()rlcK.af daf 
ihf: ,f',ti vlikfe »i coManxd b wtdxd to kra^iM 
l^-f.i-.:t::sr4 hen the lohitMa in idiilmric aci^4 

'A Iripi^ pTOKUtc of poUth. 1 

'Dj: '.Tr ituj be analrsad in ibe dir w»r id 
mai-fi'-T : Iv^ on« pan rf the oic be liued vitkl 
and disvilvp ific maw io a, fufficieut qaumty ts 
inv.iubic T'liijijc muil tfC tcvcia! times fused vitbj 
ofpouili. 3n.i (liuohcd m \raWT._ 'niB_i 
ihciibcdissolvrtlin muriatjca 
miMt be rningicd to^ctbis', ami 
a loluiion of carbonate of »od< 



' fused Titbj 
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JLEAB. 



PAKT L. 

SECT. I. 
[tURAL HISTORY OF LEAD. 



5 found io consideriblt; quaotiiy in many ( 
tt is found in nature la dlAlrcnt states, seldom i( 
be metallic itate. It is found ia that of an oud, r 
mixed with a [lardoa of itdii, clay, and other earllia. 
lour of ihis ore is aurora red, reierabling red an 
i in small lamps of an inJetcrCuiuate figure, am 
id in four-aideii rboniiioidal prisms. 
tied with carboHrc acid it forma the s-parry lead oi 
cause it has ihe texluro and crystallization of c 
bere ars a great many varieties of Uiis kind. It is fout 
ith enlphuric, phuaphoric, arsenic, molybdic, and d 
. Lastly, lead is found uriucralized by sulphur fom 
is called gal^K't (mlphurvl of leadj which is by far jM 
odont oris. This ore which is very common is fouij^ 
lasses and crystals. 
imitive fumi of ils crystals h a cube. Its colour Is of 9 
id grey. Jl haa a considerable metallic ln»tre, 

i the fingers, and ofl:en feels gteasi 

uute quantity of silver. 



UeTHOD hf OBTAIMIHb LKdU, tOg 

t be fiiseil in a blast (nrnxc, The lead !■ by lliat taeima »c- 
jed, and C3»t intr) iron mouldi, ench of wiiicfi cunutni n 
on called a pig of lend 1'h»e^]%s iUe loltl under the nanw 

a disengage the silver from lead Uihk ubtniocd, i1k nicul U 
njevted Lo tlic action of the rcfiniDg furnMC. The cmilinunl 
plicatioa at a quantity of frenh air vblcli is tbroivo bj mtaiU 
1 large bellowrs upon llie filled lead, wbicli is at the unic tiOM; 
iotcnsely as po»siMy, onidatri the lead, and converu 
o the yellow scaly oiid, known by the aimu:oiliflha.fgr- 
s ictiiy oxid being driven ulf from the turfaee at'th» luHd 
, aa it 1b' formed, leaves (he stiver alone uoaltered «t the 
aaXXara.. 

The lytharge is then tn be fu'.ed in conlart with divcoil, Uiat 
t may assume the properties of incUUit kad. 
' lu opJcT (o nbiaiti perftcUy ptire lead, the lud of comnuTte 
iiay be dissolved in pure nitric acid, and the foluiiaa tie drCMB- 
Dsed by adding to it. ^jdoally, u solulioD of ^dplule of »nJv, 
6 long as a precipitate enmcs. Tb-ii precipitalr, which ')• w:I- 
liatcoflead, must then be collected on a filter, nathcd re- 
satedly in di'fdlcd water, and then dried. !« order lo rc^hice 
[ W its meuJIic Blale, let it he mixed with two or lliree lime* 
!i neigbt of black flitx, tutroduce the mi^iurf intrj ^ cmribV. 
d enpoK it briskly to a red hrat. 



*vAL»ti or o>»B or IMOir 

Ugulier. Tbe mnuiTC U pidvcmcd, and placed in « liisi 
ciblc, which ii to be cof-cred. The beat <if a fmge-Bam 
Ihen »D8icifQt lo effect the reduction of the taeUi, wbkb bg 
nCTlUy donr in the course of half an hour. 

The moist or humid way of assaying the oru of iron, li 
ViUiroore difficulty. The fbllowitig method ta ibe iDostUi(i|li 
A certain qtimthy of iron ore is reduced to poirder, and 
with about us paro uf muiiaTic acid, which tskot up (be in 
and such earths at nre soluble in that acid, aiid Icares the slcxi 
the lulphur behindi after which, the •olaiton Is to be ttum 
with potash, (or if the ore cgntaios loy copper, vrith ammn 
wluch precipitates the iron in the stale of an ox»l, aI(X[{i 
the discoJi'«d earths i itie precipitate ia then veil dridl, i 
atrongly heated to redness, after which, it is pulveriied, 
put Id digenlitia with diluted nitric acid, whidi thea lakRtif 
the panhs, together with the oihcr hetciogeneous suhsfflB 
and leaves the iron t)chtQd, which, on account of its b«ii| 
highly oxidated, loses its solubiliiy id llini acid^ it is tiicn 
washed, frtcd from the acid, and afterwards recovered bf( 
coal, or any other indamniable matter which has a Hn 
atHuity lo tlie osigen thin tbe iron; the melal found b 
bottom of the cniciblc, indicates the proporlioD of ihc 
contained in a given ijuantity of the ore. 

Arscniate of iron was analyzed by Mr. Cheiievix in Ifcft' 
lowing manner; One hundred parts of it were btrilclli 
potash till the arsenic acid was sep^irated. NilrHtc of Icwl 
toixed with the solution; 100 parts of the precipitate InS 
33 of arsenic acid. That portion of the ore which etedil 
?ction of the potash was treated with muriatic acidj t!|l$q 
solved residuum was silex. The muriatic acid wa«'S<apu> 
raifd with ammonia. The iron precipitated; but tbo O 
was dissolved by the ammonia.* 



K*IVHAL lllSlORt OF COJfEB- IW 

COPPjEE. 


^^ PART Lll. 


NATURAL HISTORY OF COPPER. 

^OPPER is found in the .earth in virions stales. It is found 
ative, fnafive cupper) poasesaiog the red coloui', malltabiUtf, 
nd many of its other properties ; it is however not quite pure. 
at generally mixed wilh a minute portion of gold or silver. 

This ore ia fomid of an indetcrmioate tig;ure, in solid and com- 
pel masses ; soraetimes in plates and threads, which assuaw 
-variety of forms. It ciystaliizcs in cubes. It (hen is flexible. 
t has much metaUic lustre. Il is foiled iu many parts of 
[urope. 

Copper ores are very numerous. Copper combinrd with cuLi- 
en forms oxld of copper, or the earthii copper ore, (wouatain 
tuc.J United to carbonic add il constitutes the hepatic copper 
res, fmouniain greenj &c. The compact ore of this kind U 
Wmcd laalachke. 

I 3 
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ExPBHIMtKT IV. 

CopptT (.omti/id wUh tiUphur iotk i« iht tt-nt and ' 
fPreparativJt c/tulpkuret of copper.) 

Take equal quantities of cxipper filings and solphiir, I 
■ng formed them into a soft paste, by tile addition of ■ 
quantity of water, expose tbe miitture to ihn airi \ 
tlie end o( some days, and sulphate of copper will belf 
by crystallizing the lisiviuni. 

A sulphurct of cappfrr may be obtained hj potfiq^ 
crucible alternate strata of thin plates of copper aadiil 
powder. The crucible is then to be exposed to a gml 
in a furnace, till no more vapours issue from it, Kee^lt 
cible in 3 dull red heat for an bour, and Iben m^r it t 
The product will be a sort of copper sUg, brittle, a 
iron colour, which when worlced cxliibits tlic colour OJ 
oxid of copper. 



EXPBIII 



E»T V. 



Copper u: 



called In 



Brass is produced by tlie following processes : ] 
eible four parts of granulated copper and twelve of i 
nearly fill the crucible with charcoal -powder, cover it x 
it briskjy to a red heat, the copper will uaite with the i 
form brass. 

If plates of copper be cemented with native oxid of J 
duced to powder, and raixt with charcoal also in ] 
bringing the mixture (o a red heat iu a covered crm 
copper and zinc will unite and likewise form brass. 

lade in tlie large way by a process similar « 



ARALVSIt or ORES of Le«n. 

Phosphate of lead may be dissolved in boiling mnrtatic a 
e soKilioii is to be diluted witli water lUl the crystals of mu- 
te of lead are dissolved; being tiien sahiratefl with ammonia, 
! lead and Iron are precipitated. Dissolve the precipitate la 
c acid, evaporate to drynpss, anil treat the dry mass witU 
ohol. The. muriate of iron ia dissolved ; but the muriate of 
Id remains. Finally, drop lime water into the ammoniocat 
Otioo as long as any precipitate appears. That precipitate in- 
3tcs the proportion of phosphoric acid. 

Aneniate of lead hJS not been analyzed. It might Ue treated 
th an alkali, which would se^iaratc tJic lend. This metallic 

cipttate is then to be re-dissolved in nitric acid, aod analyzed 
■ the methods above described. The aicaline arseniate nwy be 
hsolved in water, and treated with nitrate of lead ; 100 puts of 
e dry precipitate 'will indicate 33 of lead. 
The sulphurated lead nies oT galmas, may likevrise be analyzed 
' first depriving them ot' the sulphur by torrefaction, atnl ailer- 
irds fusing them wilh two parts of black flux and half a part 
\ iron filings, in a covered crucible, for haU' an hour) by this 
sans the iron takes ap the remaining sulphtu') (he alcalt of the 
K promotes the fusion, while its carbon carries off the oxigeb) 
d thus tlic metal is recovered. 

a order to obtain pure Irad, let tlie lead of commerce be dls- 
ived in nitric acid, and precipitate it by means of sulphate of 
The precipitate, which is a sulphate of lead, after being 
ashed, may be reduced in a crucible, by fusing it wilh tfaren; 
8 ill weight of black flux. 
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ERON- 



PART LI. 



SECT. I. 
KATURAL HISTORY Ot IRON 



II ihe metals there is none which is so copi 
VHTJousl)' dispersed through nature as iron. In aninuls, 
tables, and in fill parts of the mineral kingdom we 
presence. Mineralogists are not agreed with respect ^ 
eiistence of native iron, though inunense masses of it liavfl< 
discovered, which could not have been the products oTattj 
there is much in favour of the notion that these speclnieH 
been estracted by subterraneous fire, A mass of natite' 
of i6tK) pounds weight, was found by Pallas, on ihc: 
Denisd, in Siberia ; and another mass of 300 pounds wdi. 
in Paraguay, of which specimens have been distributed 
where. A pleee of native iron, of two pounds weight, bn 
also met with at Kamsdorf, in the territories of Neustadt, l 
is still preserved tJiere. These masses evidently did not 
rvliMe in the places where they were found. 



PIOPEBTIBI QF UtOW. ilj 

etc are a vast variety of Iron ore* j they may. however, be 
Taiigfti under the following genera ; namely, sulpburcts, 
irets, osid*, and salts of iron, The sulphurcts of iron form 
res called pyrites, of which (here are many varieties. Their 
t ia, in general, a straw-yellow, with a metallic liulre. 
are often amorpiious, and often also cryKtainzcd. Iron 
of this kind are known liy tJic. name ofmundick. Iron, in 
itate of a carbnret, forms the graphite of Werner, fplum- 
|. I^iii mineral occurs in kidney' fortn lumps of varioui 
. Its colour is a dark iron-grey^, or brownish black; whea 
Uueish grey. It hm a metallic lustre. Its texture Is fine 
ted. It is very britde. The combination of iron with 
en is very abundant. Tlie common magtetic iron ttone, 
tietkal pyrites, or loadstone, belongs to this cbss • Ai doei 
larironoTf, and all the difFercol ores called hernalitea, or 
-JMn,;. Iron, combined witli silex, constitutes craciy. 
united to carbonic acid, exists in the sparry hvn ort. 
ed to arsenic acid It exists in the ores called aritfinaf^ of iron, 
aricniate of iron and copper. 

PROPEBTIES OF IRON. 

Is distinguished from every other metal by its magnetical 
lefties, It is attracted by tlie magnet, and acrjuiies, under 
conditions, the jiroperty of magnetism. Purr; iron ic of 
'hitish grey, or rs titer bluci«h colour, very slightly lifldj but 
polished, it has a great d«al of brilliancy. Its teiture is 
fibrous, fine grained, or in dense plates lo specific 
r varies from 7*6 to 7. S. It is tlie hardest and moit elastic 
II the metals. It is extremely ductile, and rosy therefore be 
'n into wire as fine as a human huir. it is also more tenaci- 
than any other metal, and consetiocriily yields willi equal 
ity to pressure. It is extremely infusible, and when not in 
act with the fuel it canuot be melted by the heat which any 
ace can exdte; il is, however^ softened by heat, still gie- 
H3 
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masses. Tht colour of native lUt-er ix white. 
Silver allojrd with goU formt ibe aari/croiu lu/nc lil 
The colour of this ore is a j-cUuwbh wbile. It lus lau 
tdlic lustre. The atiltmonialed silvwr ore betougs til tU 
Silver L'ombincd witJi fulphurj fonna the tuipkantti 
nlver, or vitreous filvrr orf. This ore occurs in madE^ 
limea In tbrcaUs, nnil sumettmet crystallized ta cubficoi 
ectaberlra. Ita colour is dark bluish grey, tpclintoeH 
lu I'racturc i» uneTeiij sntl 'm luslrc meullic. It is se&i 
to be cut with a knife. It is Bometimes fouad altojtej' 
tlmony (grey silver ore.) Silver united to muriatie b 
the cnrnrous silver ore (muriate of sUter.J which ttgfttt 
difTerent colours and shapes. Silver united to oxlgtfD 
the ciddJoTm silver ore, of which there are several yaridit 
e«loHt of tbcic ores is a lead-grey, or grcyisli black. 
CUT massive, dbsi^ralnated, and crystallized. 

Germany, and other countries of Europe, but more. 
Peru and Mexicn in South America, contain Ibe prinql 
niinea, ITierc are, however, silver mines in Ireland,' 
France, and many other parts of the wQ(ld. 



PUOPERTIES OF SILVER;.! 



Pure silver is very brilliant, white and s 
roost splendid of all the metals. Its spec 
10.4?4 lo ll.ogj according lo ihe state of ii 
exceedmgly ductile and tenacious. It may t 
leaves only t^Jbt^ P^''' "^ ^^ '^'^^ thick, and' 
the thousandth part of an inch thick. It melts at 2 
wood's pyrometer. Exposed to a temperatm 
higher it becomes t^latitized. Atmospheric aii 
upon it except when it contains sulphureoun vapours, 
cJ or phosjihoraied bidrogen gases. It unites to phoa 
W''- It sliglicly unites with the brittle acidifiabk I 



METHODS OP C0XTK1T11I6 IBON ruTO STBBL. 

Alt odKi 5pedei of iron lantuh io the same siloalion. 

jme» of a itiav-yi^w, ihcn of a h^her yellow, noil porpfc 
iben vic^t, next red, Uieo deep bine, ami at tut hrigbt bla 
1^ this pcnod it becotnes red-bot, and the toloun disappear, 
itbe %ame lime ifaat lite mrlallic scales, or tbc bbck Inipcrfc 
Ucid of in>n wbich is focmed Incnut its fat^ce. Alt ibue diife 
>eilt ibadcs of colour i»i!icate ibe diiTi^xent tcmpen tbr »1cel h 
K.fi^UT'.'i hy ilicincTtaieoSbcat, &lr. Stodan hai availed 

rugiveiuiiurgical, sudotber culling 'UMtmiocfl* 
! leiDpcr wbidi t!ieir vatkias tua icqnirr, U 
iliiS ciiEUimtaBcc has midcml lu* tooli so jtni 

' Steel possesses a degree of hanbe^ superior to any oOi 
metal. It jjfiird& sparks witli Sinr. It may be batnoxrcd o 
into mach thinner phte« tlun iroD, aod is mure tonormu. It 
also po«Wi>ed of the greatesi rlutidly, audit perbaps tbe tw 
use&l of all tneuU. 

IfETMODS OF COKVEBTING IKOX INTO STEEL. 



Td form steel, bars of inalliahle iron are bedded 
in a dose fnniace, alternate U)-er\ of iron aod cbarccal bdi 
formed. A atroog fire is applied tx ax ot eight dajrs ; d 
progress of cementation, as thb procKM is letiDed, is known I 
(inwii^ a uial bar fiom tbc foraace; if tliii U fufBcicol 
<diJDged tbt Grc is eaiiogniibed, and the ti>etal left to cool i 
40nK days. This forms h^Mtrred ilttl. It u readered ma 
gafoa bjr sobjectio^ it to ilic opcratioa of ihr hairimer, as 
Ibrgii^ iroD ; or it is fiued, and cast into stt»Il lun, fonnii 
wlni is leraied coit itecL llicse operations arc performed i 
aaalkable ban ; but tbose kinds of cut inm wliidi ooaiaui lill 
flo^CD can be oottierted into steel by a similar process. 

In this operatluo an incieaie of wdgbt ftam rr^^- ''■ ti«( 
is gained. Tbe mon carbua is introduced die nioie brittle 
the fleej. Bergman fint shown] dearly tbc prvsence of tliw nu 




CLOl'KT'l MrTHOU or HAKIMS 6kST 

ICr, gsccrniniDg by «]KrIinenij ibnt lets hitlr^eov 
gaged durluK llic solution of Steel to dilated sulpl 
daring tbc ioluiion of Udd in ibc same add ) and tl 
wlution ol'tbc steel, carbon is prcctpiwted in ibc f 
b^o. MorvcBu Uu justly observed that ii is pnrc caitat, ; 
Ui oxid tbat U present In ttcel, and to this its great b 
may be ascribed. Bergman further founds tbnt w>nK tp 
of steel contfliiied manganese and silex; nod Vxuqu^. 
likewise dlscoveredtheexistCDce of lhi« earth, nndofpboqb 
in several kinds of steel wbich he onalyxcd. 

CLOTJET's METHOD OF MAKING CAST WttXt. 

A new mettiod of preparing cast steel bas been hut/ 
noonced in France by Clouet. His process i 
Take small pieces of iron aud place tbem in a crucible, n 
nilxHirc of carbonate of lime and the eartli of Hessian c 
six parts of the carbonate of lime and six of ttiis earth a 
ecnployed for twenty parts of the iron. The matters arc (oD 
disposed, that after fusion, iJic iron must be completdv CM 
by (hem, to prevent it from coming into contact with the a 
nal air. Tbc mislure ii then to be gradually healed and ^ 
exposed to a heat capable of mehing iron. If the fire be 
kept up, an hour will generally be sufficient to coovcrt 
pounds of iron into excellent and exceedingly hard steel c«I 
of being' forged; an advantage not possessed bj slccl made ti 
eommon manner,* 



Metallurgy therefore comprebcnds three arts relative to| 
namely, its first fiiaion into cnide iron; the change of ti 
bar-iron ; and its conversion into steel. 

The cau^e of the diflK;rence betwpen crude iron, maillu 
iron, and steel, eoiisiats partly in this; that this metal n 




"? 



fiiiisbtng with the silver j cover the crucible, place it among 
ning coals anil bring it to a red heat as speedily as possible. 

! two snbstanrct will thiis be combined] and the rejialt Is a 
IS of a dark violet colour, much more fusible than silver, 
ttle and disposed in rtcedles. This i* sulpkuret qfiilvrr. 



a comdination with xulphuf 
<ity Win/. 



r ofpotath in the 



Rise together, in a crucible, one part of silver and four of 
ibDret of potash } stir the mixture frequently and when !l 
well fused, pour it oa a smooth stone, which has been rubbed 

a little grease. 

This compound h soluble in water and the combioation of ibc 
1^ wUh the piilphuret is bo intimate that it will pass ihrougU 
IS paper. 



Silver unilts lo mercury with great /aeiliCi/. 

^turate in a marble mortar, one part of silver leaf and seveo 
mercury; die productwill be analloy which has but little coo- 



A sitnilar combination may he effected by using silver filing* ; 
in that case the U-ituration must be made in a warm mortar. 
Remarks. ..This amalgam assumes a regular fisrm by fusion and 
iRng flowly. 

The mercury acquires a degree of fixity in this sort of combi- 
itioii; for it requires a much greater heat (o separate it 6oin 
\C lilrer. than is necess.iry to volatilize it alone. 
K 2 



Lj48 moors or TtiK moi-taTiei or s 
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ExfRBIMEN'I V. 

f decompose! cutuxnlratcd sutpkiirie add, at a huilitfk 

; pan of silver filings into a retort, poor ovctH 
J of concentrated sulphuric acid and heat the mixture overkla 
the acid will be decomposed and iulphurcous acid gaswStl 
obtained. The rewdue in the reton is lutpkale of rilver, 
by solution in a large cjuaolity of boiling water, and 
I Ultf be obtained in the form of small needle-sh3[>e4 



ipiS^ 



ESPEBIMENT VL 

Silver is dissolved by nitric acid, lailh great nipit 

Poui' nitric acid of a moderate strength, upon some silittr 
a Florence tlasfc ; an effervescence will lafcc place, die metal S 
be dissolved and nitrous gas will be liberated copiously. If \ 
the silver and acid were perfectly pure, the soluticn will be 
lourless, but if otherwise, it will have a milky or greeoisflll 
If the solution be evaporated it shoots into tabular or scaly 
■talg, called nitrate of silver. 

Remark.. .A solution of nitrate of silver, stains ammal 
Vcgeuble substances a deep black ; and the colour producei 
exceedingly permancut, hence it has been applied for thcstltio 
of human hair; but when thus made use of, it ghould be 
much diluted, and used with great caution, on account of 
corrosive property. 

The article known by the name of ijufe/ii'/s, or ,. 

vtariing ink for marking linen, wearing apparel, Sic. conaiit 
asolution of nitrate of silver, thickened with a little gum 

The fluid known by tlic name of siti'er-te.it, for 
-#Urer coin is a aolutioD of standard sUv^- 



EXPERIMENTAL PROOFS 



THE PROPERTIES OF IRON. 



Iron cvmhincs with sulphur b^ heal. 

t\.IX one part of iron filings with two of sulphur, anil fiiM 
s mixtare m a covered crucible as quickly as possible, TIir 
»dnct will be sulphuret of iron, which is of a blark, or very 
> grey colour, brittle, and remarkably Lard. 
Sidphufet of Iron may also be formed by applying a roll of 
^hni to the etiil of an iron bar brought to a while heat; both 
n will be fused, and the aulphuret will fall down in drops. 
, AVhcn aulphuret of iron is reduced to powder, and moistened 
(fith water, ihe solphur is gradually converted into sulphuric 
EJd by absorbing oxigeo, while at the same time the iron 
^omes oxidated. (See vol. I. p. 227). 



EsrEKiueHi 
/run enters into combinatiQi 



II. 

M'tM phasphot 



Mix eqoal parts of iron filings, and glacial acid of phosphorus, 
V) fbse the mixture in a covered crucible, with half a part of 



i ar THv fsorinTiBf ov #tivn 



^j h ai W i* to hazardoa«, thst It u not to 1m 
witbout a mank wiUi itmng giMi ey^i open tlie 
than a biii!;1r gmm wUl admit of esliibiliug Us 
tlMl quantily miitl he. npproaclied witli caution. A 
tJOQ canuol be exploded wrtliout ImmiDcut dunger. 

R*Tioitii.B....TI>c drtonatjou of iiii& compotutd a (a bii 
Clibed to ihc hidrt^ra of Qir ammauia sudileoty 
Ok oxlgcn of the tnctallic -.ixiA. and fanning tafatxna nfi 
which ij disengaged with ibe nitrogen gas; the daitltiif 
~lKith tlic gBiCt is nugmented by ihc caloric ichidi k 3x 
No cxpbn:itiott lias j^t be«n given why its force b 
grcafcr than tliat of ftilminaiing gold; bin it ii probably «i 
fo the silver when in Ibe state of an owd cuntaining more 
than the gold, and tu this oxid rombbing with a larger 1 
of ainraomai henne, in the sadden mmbination, moreJ 
vapour and nitrogen gas will be disengaged. 

REMiKK-.-If the ftuid which b separated from the 
fee slowly ci-aporaled, crystals are farmed which cxplodej 
violently than the precipiiatei a fcw grains of ihem 

iched without hazard of life, 



I 



Prfparalion of kypvr-oxigenated murialr «/"4l 
fChenev'tx' s fuliniiialing iihfrj 



Mr. Chcnevii has lately inTcnied a fulminating ll 
more safe than the fbrmer; fot it e&plodes only by IT 
tion in contact with combosciblc bodies. It may be [ 
the following manner ; 

Diffuse a (quantity of aluniine through water, and lei &M 
rent of oxigenated muriatic acid gas pass through it for i 
time. Then digest some phosphate of §ilver (obtained by |i 
solution of pbosphstc of aoda into a sotutioa ;| 



•EKTII* OS lltVSR. 



wr) on the coIuimd ot the osigeMted muriatF of atoi 
ra|)arate it dowly. The prodoct obuincd will be a 
mini muriate of bSIvci i a single grain of wliidi, i 
nth (wo or tlirce of sulpbiu, will explode viotroily by! 
BM bid ion. 

EXI'ERIMENT X. 

Arl-or Dia'icr. 

it metallic substances arc capable of decomposing a 
n of silver. The. acparalioii of this metal by mercuiT, i 
It of l!ie phenomena which it presents has been t 
'•tree, or Arbor Diansn. 

ording to Leniery, di«solve one part of fine silver in 
BCud to eaturdtion, and, having diluted this solutlo 
jtwenty parts of distilled water, add two parts of tncnna 
pbeij'n method ii to make an allay In the cold, of four ■ 
fer-Ieaf and two parts of mercury; to dissolve Ihis i 
i]Uantity of nitric acid, and to add to the sola 

put into tills liquor a small ball of a soft alloy of siH 
[pltdtlon of the silver imraediatdy takes phc«. 
i£ gives the following process, which will be a 
lie success: 

ttigether sik parts of a solution of silver and four ofdsg^g 
I of mercury, both made with the nitric acid, and cutn- 
f saturated; add to tbum a little distilled water, and put 
Bxture into a conical vessel, into which have been pre^-ious- 
Mduced six parts of an alloy made of seven parts of mer- 
pd one of silver. 
le end of some hours there will he formed, at die aurCice 
anoall mags of alloy, a vegetution in the form of a bush. 
irocus which succeeds better than any of the former 
three drachms and 49 grains of pure silver and haj; 
separately, in a sufficient quantity of pure a 
K4 



pKoan mr thb riorskTiu or fUl 

< Mix the loloiidu. aai add to ihem five or 

er. *nri» mi»t be poured apoa serwi ilndiiii^, 
an anulgim o( utvct of dtc coiuiiteuto 
tt hfld been pRwicNuly fmt uito a spherical 
ghM. Tbe vrMcl fflosl he kept nndistiube^l, 
boon a vrr^ bcsatiful silrci-trec will be fbndcd. 
R*TiOBALB...Tbc mercury contatneil in ihe 
thu of tbc aiiuIgarDi tlic uItct coouincd in the latier mkj 
Ml thai which b held in sulation; and the result of thewiUl 
tion* t« H epeedier precipitation ol' the silver The irmi 
which niakrs part itf tbe amalgam, being moie abuodadl 
would l>e ncccMsry fdt precipltsting the sih-sr of the kM 
prodDces alM> a third effect, which is, that it allracif dw i 
by die affinity and tendency U has. to combine itseJf vitfa ' 
loet^. 

Rem ARK. ..In order to obtain a beautiful vegetation, it ttil 
lately ncct-ssary that all the ingredients be of the utniostpn 
^nlindrical or conical glass vessel is best suiwhI for. 



ExPEBlMEMT XI. 



Precipilatioa a/silver hf topfier. 



fVegetalionnf silver on gla!^f, slale, Wa 



Spread a few drops of a solution of silixr in nitric add, i 
a smooth piece of slate, or on a plate of glass, \rf tataatt 
camd'E-bait' pencil or feather^ place at the bottom of It, in 
lacl with the fluid, a copper jir brass wire of about one aixic 
of an inch in diameter, and let the whole remain uodistiirlM 
n boricoDtal position: in a shdri period of time it will b^ 
«gt*ue. Then with a pencil draw a fluid stroke to any pa 
& or slate, b order to represent the body of a 





.^>«« n of »>air. . _ 

***"« 5/' H.^ i. to te naud »ia jJodi 

W>/"' off lit lo» rf ,c^, 

,l,,^K«U«i -n- Kid U,™ fi„^ ,^ t^ ^^ 
,iiraK rf l»'rw. loo p,rB of u,c drtaj pnrirfnMi 

Jnlm"^'' "'•■"■ or, „. aaUjiod b, KlmMf 
Mlo«l»«""»°"- "»!»mofii,TOeb„ifcj -,„3 
„ij. 'il' rc-»*.un., „„M .nd dried, »„ 26. ]j 
,,„ ,|i,i»lol ra »™-ni»rbiic Kid. The n^do„„ „„ 
rd 13 («J llul 13 '""i b>»n dissolved), 12 „f ..u^ ,„, 
and buml »••/• '"""S beliind ihem one pan „f ,a,i 
nltro-inurlilii- «ll"'''°"- "ben diluted largely wiU, »,„,; 
« pie<:i|,li.ie »l.iib "t^ebcd 13 (or 10 of ^^^ anUmom 
li»J (In |mperli«« "'' ""'' "' mllinony , f„, ^^^ jjj ^ 
'"'« 1111 ImtellO rtJ"™. bni 21 lh« temperaiure wctt 
I'nlrd II, „ grey mho''** 

111- nilric .olulioo "" e^ocn. Common .all oc<w 
pr««l|,lMi whiel, .eigM "?'?5, cquirafc,,, lofe.si'i 
•«<"' Arier g.e ■qUta''"'' "''''''• """"le of rileer, M 
*'"'" nreoloord no precipW^- Therefore the ,oln,i„„ ^ 
"" ''■"'I- Whri, .npeMUiralrf wnj, ,o<„, . g,^ 
•"iUnj » |,„|,, On burning "•'• thi, p,-coipiu„ g,„. 
•'•"*•! .mell. 1, „, re-dr.""'"" "' "itrie acid , .MH 



was magDClir. 
ronibinatioQ of 



blue, which, sficr torrcfactiow, 
r Jic condadei], that tliese 5 parts were 
idaisenicacid.* 

I tilver ore was analyzed by Vauqaclin in the foUowiag 
V, One hundred parts of it were digested in 500 parts of 
Bcid previously diluted witli water. f The uudissolved 
Un, being washed and dried, weighed 42.06. Being 
I wHti muriatic acid, it was all dismlred except 14. til) 
yjlA&th were sulphur. The muriatic solution, wbeil dilated 
great qii.-u)tity of water, deposited a white powder, which 
ed 31.23, and was oxid of iintimoiiy. The nitric solution 
led Still lo be examined. Muriatic acid occasioned a heavy 
itate, which was muriate of silver. Reagents shoned tliat 
id retained no other substance in soluliont 
riote of' silver was analyzed b)* KJaprolli in llie following 
r: One hundred parts of it were mixed with tlirice their 
of pure carbon.ite of potash, and melted together in a glass 
■ The mass was dissolved in water, and tlie solution fil- 
■esiduura remained, which was dissolved in nitric 
with the exception of a red powder j which, treated with 
lariatic acid, was dissolved, except a little muriate of sil- 
^icb, when reduced, yielded .5 of pure silver. Ammo- 
■ecipitated from the nitro- muriatic solution 2.3 parts ot" 
Df iroti. The nitric solution was precipitaled by common 
he muriate of silver, thus obtained, yielded, when reduced, 
of pure silver. 

; original aijueous solution of the alcalinr mass was 
acetous acid, on which it deposited 1.73 ports 
The solution was evaporated to dryness, and the dry 
I with alcohol, which dissolved tlie acetlte of potash. The 



^ 



■teadaat (B BhiKB, CcmianT, frc. 

PaOPEBTIES OF COPPE 

Pore oDpfXr it of a rc«e<rcd cohwr, vary ; 
ci:>Bi, dmrtilc, aod nuHiabhj of a condc 
nuxhrratcly hml uid clutJc Its tcxtonc It ^ 
jcci la blinrrr. It ciystallizu in i|aadriiiti 
tpedic craiitj » brWrcen 7.7SS and 8,594. 
cmila s dingnsubli: odour. Il meUa at 2J 
I pTTomticr. Al a bighct lempenture U bi 
f trtui grcBB fiuDC. IiUasoodcondDciQiTcirci 
«nd of galvanism. £sp(»cd to tlie air it bee 
Ian green bjr obsoibin^ carbonic add. 
Woe. yelW, violcl aod browB^I^wiUli 



D OP IS«TU1IU(6 COP«n. 



jrwiiBi] sir n ■d mio ej. It decotnptHCS nmrJ Me fl^lt 
I Tcd tnlplnmicd mid ut raocuiy hy J 
stotiiie *""»i«t. conOittitiiiiii. 



METHOD OP OBTATNING COPPER. 

tappa ri jirocured from its ore« hj iHffcrr-nt pmccstea accon 

I^Ri ifat nnture oftlMse 17m. If thry contniu math folptii 

kx bang potmded ood wshnJ, ibcj' arc roBtted in the open 1 

I dispel ibc sB^^HiT. Tlic ore i« aflcrwanis muted onre 

Hne marc, and i* rodlcd in an open 6n into k idbm, called 

Btsf copper. In this slatp it ittS contduiu a Lji'^ qnxntity 

^iuit, wlilcb the workiiKUt cmtinuc to «xpd b)- repeatrd roai 

g^ aod fnsaan, till the octal aojuitn a ocnaio dr^rcc ot' pohl 

■d fa callnl bbck cof^iu, whkh t« KOincvlial roaUeablc, ti 

fll««citium solpbnr, ItoD, and in gcncol mudc other impii 

IB. lu mdct to get cBtirely rid of Uieur. the copper is hud 

ia^ with ihrre times i(s n-df^t <d'lcid. The IcaJ anitcs wi 

capper and rapek the iron t and tlic re»l of tbr mctiU whi( 

pat to Ivr nased «-ith the wp^t sre lliu» <-JcpeUed. T 

per is aftcrwarii rcfinrd by keeping it heated in oitcibl 

a onauiduable tinte, so that it mBy throw np nil the f 

it still cunUim in' the form of (cotiMr. It 

fratn lime to time l>y imnicniitg inMi rod* into 

becotac coIoBTcd with a umall tjuaiility ct( t-i))>prr, ami ' 

taritjr is judged of by ibe briliiunt mliiiw» of thM<? *|icdiuein>. 



or TM« l-BOPBETIBS oi- cornn. 

.1 a likr manner by fiwinj; logeUicj- 1il« f 
. I >pper and ihrcf of zinc. 
. ^u*iii of copper alloyed wiih ope let 



■ aDc^ed with aboat otK-tiitb of ll 

J be riiiKi^Tni thai a lew p«»portioo of tia h 

than cl)x:k-tMdJii. aoij Clm ■ 

■--peating watcbcs, oad offatr a 

. A-fci MFC iu senrrn] outlc u c 



SxrcKiMBirr VI. 

f aarf Mijjr «c/« a^M w/>p«r a 



t cf aifVHV filing* to « 

d ■B^dmrtt ondn tfacR wlU b 

K be placed an a HDit-ta 

n^ Wlffifiro t ID (DMIm Uk 4od bMlj ■ 

V p— '""^ d wilvsd aad aalpbumiiM acni jt>* * 



EjLj'ruiitJfT Vrt. 



163 METlItinOr 0»T*INtBO OOtD. 

When gold is in a sUtc nearly ptirc, faative gold} 
Aspersed among stoaes, or mixed with xand, )t may fin( 
TCduceil to sniall granular pieces, together wi(h the matrii 
table of several feel long, and one and a half broad, with 
round tlirce of its lidea, and pieces of doth with a long 
nailed on the board, is placed under a gentle stream of w 
upon which the pounded ore nr sand is llirown ; t>y this non 
ance, the lighter and heterogeneous substances are wi 
carried off. 

When the stuff or cloth is sufficiently charged with the-ji 
cles of gold which adhere to it, on account of its superior 
it is disengaged from the board, and put into a vessel, \ 
is further agitated with water, and (nore feed from lllc lij 
substancea. It is then mixed with -^5 of mercury, and iritui 
in an iron or copper vessel containing boiling water, 
merciUy has absorbed ail the gold particles. The mpicury 
containing the gold in solution, is to be separated, first froi 
water, next from the earthy particles, and then from lll« 
by throwing the whole upon a table placed in an ilM 
dircetionj the mercury charged with gold, bnl atill viifW, 
when assisted by a little stirring, or manipulation, run O 
table, and lea^e the sand behind. The mercury is then 
rated from the gold, (and silver if any) by exposing the 
in earthen retorts to such a heat as will 
to distill off, and is collected again in a 
The gold not being volatile in fire, is tlius left behind, 
afterwards furtlier freed from the heterogeneous impeiiect 
tallic substances, by tlie process of cupellation, 

After these proetsses, the silver, if ihe gold contains an 
Mparatcd by reducing it first to very fine laminae, and tbi 
ttacting the 35]^pj. ^,y jjjj,.-,^ a(.i(i_ .^ijich leaves the gold bcl 

* ^"''er may be separated from the nitric acid, by nu 
»*=i , with which it fbnns muriate of silver. Muriate of 
•■^oe deconmogc4 iU^ain^ by mising it with aoda^ at>d e 



[ it la 3 tofSdcnt heat ia 3 crucible, whereby the soda imiteg 

the manaiic acid, and sets the silver free. 

Wheti gold ia foiuid mixed with sulphur or arsenir, and other 

dta\a, the ore mast first be torrefied; which separates the greatest 

n of the arsenic and sulphur, and then tnelted with iron, which 

lUet wilh what remains. Tlie heterogeneous metallic lub- 

mcea are then sejurnted by scorilicatinn with tlu) 

I of lartrite of potash and nitrate of potash, which have no 

led tipon gold when the sulphur is previously separatedj with- 

t this previous separation, the sulphur would unilc with part 

ibeatcflli of the nitrate of potash, and form sulphuret of pot- 

!i, which would take up a portion of the gold, and thus diml- 

kh the produce. The gold left by ihe melting with the flux, 

afterwards further purified by cupellation, or melting with 

bd. 

Whea (he gold ore is free from sulphur, it may aAer being 

unded and washed, he melted witli one and a half part of 

l-vitrcous oxid of lead, and three parts of glass, in a crucible 
with muriate of soda. By this operation, alt the iictC: 

rneous mcialfl will scorify, and set the gold free. 



idi PBOOri OF TBI PKOPBSTIRS OF OOLb. 

SECT. II. 

tXrERI MENTAL PROOFS 

THE PROPERTIES OF GOLD. 



EXI-ERIMENT I. 

Gold is not acied on hy any acid, the oxigenated muriatk- ai 
nilro-murlatic and excepted. 

XnTHODUCE somcgoW-leafintoanyacid, noaolmiou win 
eiTccted by it > but if oxig-iialed inm-Jatic acid, or nitro-mi 
acid, be maJc use of, a auJntion will he effected. If the gol 
leaf be exposed to the. action of the onigenated murimic a 
in its gjzeous slate, it takes fire. (See vol. i. p. 33.) 

A saturated solution of gold in these Bclds yields, fay 
tion, crystals of muriate of gold, of a beautiful yello? 
not unlike iopazesi they consist sometimes of tnii 
hedra, sometimes of tetrabcdral prisms. When 
Water they tinge the skin indelibly of a deep purpl 
pmdace the same effect upon almost all animal and 
bodies, anJ even upon marble. 

RiTioNJLE.. .The gold robs the acid of pari of its cncigen, 
becomes oxidated ; the oj^igenated muriatic acid, or the 
muriatic acid, is converted into simple muriatic acid, iu 
itate it is capable of diawlving the osid of gold, and const! 
witli it muhale of gold. 



PBOaFS OF TUB rKOFEtlTIII« Of cota. 

BKMAKK-<»Tboagh nitro-murintic, or more ptjpetly oxigc 
ntittiatic acid, U the only fluid r^pabJc ot' dissolving g 
been long sgo noticed that nitrous acid, assiited by b 
ided Bome flight action on tills nielal, especially when ii 
of extreme cooimiuiiuon. 



ESI-ERIS 



ST II. 



Gold u puclpUaU-dfrom Its soluiion ly tin. 

fPreparatim of the purple pTeclpUale of Casi'ms.J 

tf "we immerse into a solutioQ of gold in uitro-murkiic acid 
leet of tin^ the oxid of gold is precipitated of s purple colour, 
jA, when scraped off and eollecied, fonas the [lurple pow- 
!T, or precipitate of Cassius, much employed in enamelling. 
: is a compoond, eonsisting of oxid of gold and oxld of 
t is itaX obtained, for the purpose of enamellic^, by dissolving 
lire tin in diluted nitro- muriatic acid, composed of two parts of 
itric and OEte of muriatic acid, \-ciy Jowly, and absolutely with- 
nt heal, and Ifien adding to this (resb-prepared solution, diluted ' 
''ah at leaai eighty times its weight of distilled water, a solution 
f pHie gold in nitro-muriixiic acid, collecting the precipitate, 
ad wasting it repeatedly with distilled water. 
KBUABK...it is absolutely necessary that the tin abouM be 
tidated at its minimum, for the ow-muriate of tin, which h 
manixum of oxidation p;-oduces no such clifctr, be- 
ie it cannot abstract oxigen trom the oxid of gold. 
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iolution ly chanoai. 



' Into a perieoiJy neutral diluted solution of gold, contained i 
f jar, put a long narrow slip of wpll-burnt cJiarcoal, ai 



ld6 



irKKTixE or coi-ir. 



expose it to (far direct rajrs of Ibr. tun j tbc gold w!U be 
and appear on (he charcoal fn a metallic stale, exhibiltng ■ 
beautiful appp^ancc. The same eflect will be produced, 
out light, by boiling the charcoal tn llie solution for a few/ 
nutes. 

GoU h oho prrcipilated ly elker, esseniiai oils, t^c 

If highly-rectified ether, or a pure essential oil, be sluln 
gether with a solution of gold) the gold will be precipitated,' 
it will be instimUy dissolved by the ether or oil. and fotoi 
die lirst an el/ieriai solution of gold, which is of a goldea- 
'colour, and floats on the top of the fluid. 

If the solution be evaporated the gold is obtsined in a i 
absolute purity. 

Rbma RK.-Gold thus dissolved was formerly called />o(aj/ej 
It was anciently employed in medlciue. The apotbecariu 
their patients supply the gold, and pretended that the purer 
gold, so much the speedier would be the cure. But these 
have been long exploded. 



ExPERIMBST V. 
Decompodlion o/" nilro-viuriate of gold l>y Iddrogcn or siti 

For these facts we are indebted to Mrs. Fulhame. She Gg 
that if a white sattiu ribbon be moistened with a diliiCed i 
tion of gold in nitro-muriatic acid, and then exposed, 1 
moist, to a current of hidrogen gas, the gold would be redt 
and the ribbon become gilt with the metal. But if the 
be dried previously, the reduction does not take place. 



rjioaFS OF THi f BOPaBTiis OP ooiD. 1O7 

19 of a camd-hair peocil, ihe gold may be so applied as to 
X regulai' omamcuis, or figures, when reduced. 
ic same vedoFlJoD tskes place when tlie silk in dipped into 
phoraied etber. If a piece of silk, moistened with phospho- 
t ether, be immerged io the nitro-niuriatic solution, its gui- 
js immediately gilt with a fine coat of gold, which adheres 
strongly. 
Tbat pbospborated bidrogen gas produces the same effect has 
noticed already, (vol. t. p. 376), Sulphoreous acid gas haa 
ir effect. 

BeMABK...Mrs. Fulhame has proved* that the presence of 
absolutely necessary for the reductioD of gold. Jt ii 
!t to ascertain witat makc-s water ao indispensably neces< 
It is not, as might be supposed, requisite to secure th* 
ly of the mixture ; for she has aeccrtaioed that aulpburii 
, though a fluid, does not answer, except water be pre- 
She accounts very ingeniously for the phenomena, by. 
water to be decomposed. The combustible 
With iXi oxigeo, while its bidrogea unites to the oxigen of 
re gold, and re-produces water. This theory accounts very well 
IT the phenomena ; but it would require some direct proofs to 
ItablJHh it completely. 

EXPEBtUEUT VI, 

jyecoinposition of nitTO-muriate of gold by ammon'' 

CPrcparulioa of fulminating gold. J 

Dissolve pure gold in nitra- muriatic acid to saturation, and 
Jnte the solution vrith three times its balk of distilled water; 
oA wld to it gradually some pure ammonia, a yellow precipitai 
L4 

■ In litr Esiaj oa Combuitiiin. 



GoM unius with alcaline suipkuTcU loth in ikr dry and 
humid ivay. 

To exhibit this, some leaf-gold may be dfgeftted widi beat t 
solution of sulpburet of poiasb. Or, 

Equal parts of sulphur and potash may be (used cjuickly v 
«oIi!-leaf. 

BKMAnK'.>Sonie chemists have persuaded ihetnselves that i 

s the process made use of by Moses to render thp Golden 
vhich the Israelites cast in that metal and set up in I 

to worship during Moses's absence on the Mount, poi 
which, as related in Exod. XXXII. ihat legislator ground tO' 
der, burnt, and mixt with the water the people were to dril 
There is hnwever nothing related concerning the operations Of 
cessary for that purpose. 



GILDING, 

Or the art of covering the surfaces of bodies with gold. Ml 
pufecturers use the term improperly to denote silvering, as vc 

} gilding, and likewise tlie various methods of produdog 
golden colour without actually using gold. 

The real application of gold, as a covering, may be pcrfonatt 
either by a metallic mixture after the manner of a pigmentj « 
t>y friction, upon the same principle as black-lead, and coloiire 
ehalks are used; or by the chemical precipitation of gold iroi 
piercury, or some other 6t solvent; or, lastly, by glueing, o 
fastening extremely thin leaves of gold, to the surface inlend« 

be gUt. 



Shct!-gald, ot gold-powder 

For painting, may be obtained by aniting one part of golt 
ilb eight of mocury, and afterwards evaporating the latter by 
at, whicli leaves the guld in the form of powder ; or ollierwiss 
he metal may be reduced to powder by mechanical trituration, 
IS mentioned already under the artJcle ikell-tilver. 

Cotdgilding lyfriclion. 

Sleep a fine Imen rag in a saturated solution of gold, till it h: 
sndiely imbibed the fluid ; Uiis rag must then be dried over 
Ire, ami afterwards burnt lo tinder. When any ihing is to ba 
fill, it roust be previously well bumi«lied ; a piece of cork \i 
hen to be dipped, first into a solution of salt in water, and af« 
erwards into the black powder; and tlic piece, after being rub- 
ied with it, most be burnished. This powder is fre<juei)lly used 
in- gilding delicate articles of silver. 

Gilding of brass or copper. 

Fine instruments of brass, in order that iLeir surface 
►e kept longer clean, may be giit by immersing them several 
ines io a solution of muriate of gold, free from excess of acid, 
ind afterwards burnishing ihem. 

IFnteT-gildlag. 

His term was probably al first confined to such processes ai 
lemand the use of a solutifin of gold in nitro-muriatic acid, and 
icaD* a chemical application of gold to the surfaces of metals. 
r a iolution of gold be copiously diluted with ardent spirit, a 
liece of clean iron will be giit by being repeatedly steeped 
herein. 
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Jn imj/roved proci'ssjor gliding itpn vr titel. 

This nicUiod which is less known among artists dian it dot 
(0 be, may proyc useful to ihoic who have occasloa Ui gildi 
jorrteel. 

The first part of the process consists in pooriog into a 
of gold in nitro-murialic acid, abftit twice as inucb Gulpli! 
ether. In order to gild iron or steel, tlie mctfil must be' 
polished with the fincit cmerj', or rather with the finest red i 
of iron and spirit of wine. The ether which has taken up 
gold is tlien to be applied with a small brush; it evaporalee, . 
the gold rcraams on the surface of the metal ; Uie metal i 
(hen be put into tlie fire, and afterwards polished, in this a 
ner all kind of figures ni^ be delineated on iron, by eniployi 
3 pen or fine brush. 

Gilding of iron, ly meom of heat, 

U pen'ormed by cleaning and polishing its surface, and tl 
healing it, till it has acquired a blue colour. When this 1 
been done, the fint layer of gold-leaf is put on, slightly biirnial 
down, and exposed to a gentle fire. It is ui;ual ro give th 
such layers, or four at the roost, each consisting of a single le 
fur common works ; or two for extraordinary ones. The b&ati 
is rt^ealeJ nt eaih layer, and last of all the work is burnished, 



Grecian gliding 

Is fierformed in the following manner: Equal parts of qi 
riate of ammonia, and muriate of mercury, are dissolved in i 
trie acid, and a solution of gold is made in this meustnitni 
upon this the solution is somewhat concentrated, and applied 
tlie surface of silver, which becomes. quite black; but on bcti 
exposed to a red heal, it assumes the appearance of gilding 



TiithoJ of gilding 4li)ti, /fiisj, or copper, hy means of an alloy 
of gold and meratri/. 

liSlgbt parts of merctiry and one of gold, are alloyed togeUier 

r healing ihem iu a crucible. As soon as the gold U perfecll; 

, the tniittorc if poured into cold water, and ia ihcQ read/ 

e the alloy can be laid upon ibe surface of ihc metal, tlii» 
iver will) diluted nitric acid, in which it U of ad- 
ne mercury may have bctn dissolved. Some a 
I tlie meLil in simple w;iler, and scour it a little 
b the finest sand, previous to the application of the gold; but 
era appiv it to the tnetnl while still wet with the nitric aeidi 
nt in cither case, the alloy naiist be laid on as uniformly at 
ogtible, and spread very even with a brass wire-brtiah, we^ed 
; to lime with water. The piece is then laid upon a 
er a charcoal fire, or in a small oven, or furiiaccj 
idapted to this purpose ; liie heat drhes off tlic niercnry, and 
we* the gold behind. Its defects are tlien Been, and may bo 
medied by successive applications of more amalgam, and ad< 
Jitional application of heat. Kjipert artists bowcTcr make ibest 
additionid applications while the piece remains in the furnace^ 
Plough the practice is said to be highly ncr.\ious, on account gl 
B mercurial fumes. After this it is nibbed with gilders wa^ 
which may coa^ist of four ounces of bees wax, one ounce a 
■cetitBof copper, and one ounce of sulphate of copper; thq 
then espose it to a red heat, which burns off the wax ; an< 
lastly, tiie work is cleansed with the scratch brush, and burnish 
ed, if necessary, with a steel tool. The n?e of the wax 
to consist merely in covering defects, by the diifusioii of a qiait 
Uty of red oxid of copper, which is left behind after the burning 

Painting with gold upon porcelain, or glass 

It done with the powder of gold which remains beliind aftc 
-drivmg off tlie nitro-mariatic acid from a solution of that metal 
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3p oDT.iiKiva rLATiH*. 

METHOD OF OBTAINHCG PLATINA. 

Ibe processes most cotnmonly empluyed to ubuiii pure pla- 
18, ar^ aa fcJIowa : 

1, Take equal parts of platina in grains, and acidulouslartrile 
potash, put tlie mixttire into a wcl! hilcd crucible, andexpoM 
for two liours lo a violent heat. The plnina fiisei, but iL 
Ktnneg brittle and wfailtr tlian pletina is in common ; liicn ms- 
*e it to a very strong heat under a muffle, by which 
I the arsmic combiiiirii witli it will be disengaged, and the 
Btioa remain bdiind in a malleable ^tste. 

2. Ratina may likewise be obtained pwrcj by decon^osing 
e Diliu-nuu'iatic solution of comtnoD platina, by muriate of am- 
ooia, beating tiie precipitate intensely, and stamping it vh«t 
'■ white heat into one mass : or, by assistuig the fusion with 

of osigen gas. 

S. Jannelty'^ process, which in considered oa ikc best, and 
Iflch is generally used for oblaining mallcflble pklina. is at 

lows : 

Trimrate common platina with water, towaili off every conta- 
inating matter thai water can cany away. Mix the platina 
lb about one-fifth part of arsenious acid and one fif* 
!lMh part of potash i putting the whole in a proper cruci- 
1, in tlie following manner : Having well heated tbe crucible 
itl the fiimace receiving it, put in one-third of the mixture, 
ply to this a strong lieat, and add one-ihiid more : after 
application of heat, throw in liie last portion. JUtcr 
Qioroi^ fusion of the whole, cool and break the mass. Then 
t a second time, and, if necessary, even a tiiird time, tlU 
ases to be magnetic. Break it into small pieces, and 
those pieces in separate crucibles, and in portions of a 
ond and a half of the pbtina to each crucible, witli an equal 
acid and half a pound of potash. 
M 2 



I tbe oil shall have evaporated to dryness. 'I'hen imnfl 

1 la nitric acid, boil Ihcm in water, heat ifaem to rediMM 

' cible, and liammer them into a dense mass. Thejrarciifl 

heated in a naked fire, and hammered into bars tot lid 

Mr. Richter directs, in order to purify platinflj aiii3 ; 
malleable, the following process ; Dissolve platina ofo 
in Ditro -muriatic acid; and let fall into this sototion p 
til a precipitate begins to appear ; theo add a solutioilj 
of potaih, till the whole is precipitated. Wa»fa thcf 
till the water that passes do not change its colcrur by J 
prussiate of potash. Dry the precipitate, and mis ^ 
^mes its weight of soda, freed from its water of crystall 
press it into a crucible, but not so as to 1 
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e the heat tilt it fiisos, 
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EXPERIMENTAL PROOFS 



THE PROPERTIES OF PLATINA. 



Platina is soluble in nilro-muriatic acid. 

LFocjc part of platina and teo of nitro-muriaticacidbepreBcnteil 
^ each other a violeot action takes place, and the plati 
lEiolved. On evaporating the solution, vety small crystals of 
Kiriate of platina are deposited. 

BKMABK.-.Tbis is the only saline combicationof this metal, of 
'hich the properiie* have been examined ; it appears that the 
tntitia exists in the solution in tivo states of oiudation. On add- 
tg potash to il, a ptdcipitale Is formed n'hich is a Iripli 
OUDd of the atcali, acid, and platina highly oxidated ; h is spar- 
ry flolnble in water and of a saline nature. When more pot- 
di la added, another pi-ecipitate is thrown down, which is the 
nperfect oxid of platina. 

Ammonia acts in a similar manner on the solution } and the 
mrisle of ammonia hkewisc forms a triple compound ofosid of 
latins, muriatic acid, and ammonia, which being insoluble is 
recif itated. By this properly ofaffordhg a preeipilale on tht 
i£tioa afmuTiale of ammonia lo Us tolution, platina is distil' 
ubhedfntm tvery other metal. 

M3 



lltOOFS CP THS FkOFBBTIES Of FI-ATtNA. 

eficci is produced bj ihtowing phogphurel of^ 
on nitrate of potask ia a state of fusion. 

£XPBA1MENT V. 

Platina h solulle in potash h the dry wny. 

Mash, prepared according to BecthoUet's process, be. kept ib 
for some time in a platina crucible It will be found, that 
nael baa lost part of its wcigbt, which ii dissolved by the 

For if we disaclve Oih alcali in water, and saturate 
thition with muriatic acid, a triple salt will be obtained by 
radon, couBisting of platina, muriatic aciii, and iiotasb. 
xct WHS first noticed by Mr. Chenevix.* 



> PhllDioph. Tram. Mij ii 



KATOBAi. HHTOUT OP T»IIT*l.tM. 



TAKTAMTE. 



PART LVL 



NATURAL HISTOBY OF TANTALrnE. 



QINCE the printing of the preceding sheets, a r 
iub8t3Dce has been announced by Mr. Ekeberg, to which be b 
given the name of Tanlalite. This metal exists m the mine) 
called Gadoliuitc, and also in a species of tin ore, or olid of ti 
(BiQ-graupen.) In tlie first of these minerals, tantalite cm 
combined with oxid of iron and manganese ; in tbe latter ii 
Dnited to yitria ; hence the discoverer of this metal bag calbd l! 
latter mineral ytlro'lantalile. Both are found in oonfi 
abundance in Sweden and Finland. 

PROPERTIES OF TANTALITE. 

Tanlalite is distinguithcd from all other metals hy b^ng ii 
soluble in any of the acids. Jt is acted on only by akalics. 
solution is decomposeable by acopiouti addition of acids in ex* 
Tbe product obtained is of 3 wliiie colour, which it retains : 
having been ignited. Its specific gravity is 6. £00. It : 
with phosphate of tioda and ^imonia. or sub-borate of 



PS0rEHTIE3 OF TANTALITB. 



a nJouiless gkss. Exposed to a high temperature with char- 

> >t agglutinates anil acquires a metallic aspect. Its fractnie 

Uliant, and its colour greyish black. 

Iiese properties together with its great specific weight have 

d Mr. Ekcbcrg to consider it as a new metal. 

S substances with which it might be confounded ate tlic 

■ of tin, tungsten, and lilttQiuni, all of which are more or less 

he in alcnlies, and iinder certaiii circumstances resist the 

I of acids. But it n well known that the oxid of tin is 

' reducible, whereas the oicid of tantallte requires an in- 

a heat to reduce it even imperfectly. The oxid of tungsten 

a ammonia, but that of tantalite is not. The colour 

puoicated to phosphate of eoda and ammonia by fusion with 

Bid of Otanium is yellow or hyacinth colour, and that of the 

f tungsten is blue ; bat oxid of tantalite fuses with these 

acolouiiess glass. 

T this substance will retain its place among the metals, 
Elie IcA to future investigation, at present we Llive only the 
iritfof Mr. Ekebcrg* for inserting it. 



If Minei, No. so, An. i, p. 142, and Annaln do Chiniri Ai> i| 




faiere seems to be an almost inliniie mi^ 
stances scattered on the surface of this globe;] 
ixamine them witb a chemical eye, we find, not n 
X, tliat all the earth and Btooes which we tread b 
Uid which compose the largest rocks, ag well k 
diSeient specimens which adorn the cabiuetB c 
E composed of a very few simple or elementary cai 
ho more than si 




Fiirsic. 
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le? 



it that ifiey are cmnpouod; we must therefore consider 

B simple bodiei, which nature presents to us complelelj 

1, though one or more of them enters into tlie compositiou 

great laaay bodies. They have a variety of propeilics which 

to all. 



^SNERAL PHYSICAL PROPERTIES OF EARTHS. 

d earths nre dry incoinbiislible bodies. They arc insoluble 
'at<T> aod alcohol, or nearly so. They hare Uttlu or do lasie. 
Ir specilic gravity does not exceed 4 .y. When perfectly pure 
' assuQie the form of a white powdej, harsh to the touch. 
f are infusible. They are capable of combining with acids, 
I) tbey form neutral ealts. They arc likewise disposed to 
e with the alcalles, with sulphur, and phosphorus ; with me- 
cosldg, and with each other, cither by fusion or solution in 
Br. 

TC17 one of tliese characters is not perhaps rigorously appli- 

}e to each of these bodies ; but ibcy all possess a sufficient 

of tliein to render it useful to arrange them under one 

Kooes differ from earths principally in cohesion and hardness. 
i tfmefoie are included under the satne general name. 
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PfiOPEBTIES OF SIl-EX. 



Blex when peifatljr pure esists in the form of a while powder. 
^ Insipid and inodorous. Il is rough to the loucb, mts glasi, 
■-•cntdie* or wears away'mceaJs, Its spedlic gravity is about 
Q, It is unalterable by the simple combustible bodies. When 

d with water it does uot form » cohesive maas. Its mole- 

1 when diifmed ia water arc precipitated witli the utmoil 
itlty. It is iiot acted on by any acid, except the fiuoric. 

a in a state of extreme division it is soluble in alcalJcs; fiised 
h tbem it Ibrtns glass. It melti with the phosphoric and bo- 
C acids. Il in unchangeable In the air and unalterable by ox- 
u and the rest of the gazeaus fluids. It has been cunsidcied 

oliahle iu water, but it appears) when in a rtate of extreme 
bioa to be soluble in a minute quantity. 



METHOD OP OBTAIKING SILEX. 



lex may be obtained, tolerably pure, fiomfliols, bythefo)* 

; process: Procure some common gun-fiints; expose 

irucible to a red heat, and then plunge them into cold 

; by this treatment they will become britde, and easily re- 

icible to powder. Mix them, when pulveriied, with three or 

ihdr weight of carbonate of potash, and let the miX' 

B be fiued, in a dull red heat, in a silver cracible. We shall 

> ^tain a compound of alcali and silcx, called siliceous potash. 

iaiolve this compound in water, filter the solution, and add to 

sulphuric or muriatic acid. An immediate precipita- 

II now ensues, and as long as this continueQ, add fresh portions 

Let the precipitate subside; pour olf tlie fluid that 

s above itj and wash tlic precipitate widi hot water till it 

« off tasteless. This powder when diy is silex. 



iga tttooti or 1UM rmorKUtitt of ait-cx. 

nudeofwax) let It stand for a fev dayc and agjuttc it fr&jntal 
On cxsnlnlng the cootcnls the ailex wQl be fonnd tit be 
tolvcd ID the acid. 



Sitae U disiotved ly akiUks in the humid way, u-A^ n it a 
slate oftxlreihe division. 

This may be proved by boiling one part of pore silcx, miaill 
Avided, in a silver vessel with 20 parts by w«i^t of a cooec 
traled solution of potash or soda. The earth will be diitaWl 
and may be separated again' by the addition of an acid. 

EsrBBIHBNT V. 

Silex is solutle in atcalies bgjusion. 

tliemethodofoblaiDg sties, as mentioned before, fcrnahes 
proof of this. 

ExPERlMBCtT Vl. 

Silo: ii fusible with the phosphoric and horaeie acids. 

Place a few grains of sikx and glacial acid of phos[ibonu 
boras, on a bit of charcoal, and nrge it by tneans of the 
pipe; the tnixture will melt and form a globole of 
glass. 

The olher properties of this earth may be investigated witfat 
any desciiption. 

FORMATION OF GLASS. 

Glass is obtained by muting silcx with a proper proportion 
toda or potash, and exposing this mixtnre to a violent heat 



fOBMATIOK OF O-LAiS. IffS 

ibese siibstances are coroplelri/ fused and hnrc acquir- 
■in degree of beat, wlii^t) ia known by tlie fluidity of 
, pari of tiie mel'^'d matter U takeo wU al ihc etid of 
hoUow tube, whifli is dipped into ii, and lumcd about 
SuiGd<'Jit quantity is taken up ; tlic workman at cadi turn 
it gently upon a piece of iron, to uulte it more intimately. 
D blow* Ihwugh the lube, till die melted mass at the cs- 
■wdls liJ:e a bubble, afler which he rolls it again on a 
ntrigee to polish it, and repeats the blowing, until the 
brought 3i near the siae and form of the vesid required, 
lioks necessaiy. 

be a Kiminon bottle, the melted matter at the cud of th« 
put into a mould of the exact eize and shape of Its body, 
'. peclt b formed on the outside by drawing out the ductile 

be a vessel with a large or wide orifice, the glass in ita 
state is opened and widened with an iron tool) after 
being again heated, it is whu-led about with a circnlar 
and by means of the centrifugal force thus produced Is 
I to the size required. Should a handle, foot, or any 
se of the kind be required, these are made separately, . 
ick on in its melted state. 

idow-glass is made in a simitar manner, except that the 
It the end of the tube is formed into a cylindrical shape, 
being cut longitudinally by scissors or eheara, is gradually 
Bck until it becomes a flat plate. 

;e plate-glass for looking-glasses, &c, b made by suffering 
lis in a state of complete fusion to flow upon a casting-ta- 
th iron ledges lo confine the melted matter, and as it 
metallic roller is passed over it to reduce it to an uniform 
Si. There are different kinds of glass manufactured for 
nl purposes) the principal of these are ^*w/-j/iw, troivn- 
and ioiile-glass. 

il-gtaa is the densest, most trdnnparent, coloui-lcsa, and 
bL It is often called cryilat. The best kind is iaid to b< 



: which incarenatei it bettjmc* broIceD. 
k Uie contrary, raaiatain* an opinion diamet 
this : he suppose*,, that duriog tli£ sudden coolU 
vacuilics are fonocd bclween \l» particleSj andj 
■Baled up by the stnooth niriace of the external o 
on the continuity of that surface being inte 
denly nuhkig in occasians the borstiug of d>e di 



ide of unannealed glaas, whidi thou 
iriued for tbe atniigemcut of children, esliibit phei 
:h jusUy interest the curiosity of the philosopher, 
nee Rupert's tlrop. and the Bologna flask, or philc 
ihial. 

^iperl's drop is made by letting drops of melted glas 
ter; the drop aBsinrtes by that mcBiis e 
tail or neck resembling a retort. These drops a: 
avB been invented by t^ince Hupcrt, and atatl 

name. They possess the singular property, that ii 
orlion of die tail is broken off, the whole bursts in) 
with a kind of explosion, and a considerable shoe 
inicated to iho hand tJiat grasps it, Their esplosion in 
i said to be attended with a flash of light, this however 
tCj a flash of light indeed is produced if the drop be 
a ^sa-receivFr, but in that case the flash proceeds from 
of the projected particles, forcibly striking against the 
Ihe glass, but no such phenomenon takes place if the 
■roken in free space. 

ilogna, OT phihsopkica! phial is a small cylindrical vessel 
irhich has been suddenly cooled, open at the upper cud, 
at tlic boitom. It is generally made ao thick at the 
that it will bear a smart blow against a hard body with- 
king, but if a little pebble or piece of flint 19 let fall 
immediately cracks, and tlie bottom falls into pieces. 
K... Concerning the cause of (he phenomena of both 
lies, difiereiit opinions have been advanced. Tlie most 
founded on the assumption that the dimensions of bo- 
Ji arc suddenly cooled remain shorter than If the cool- 
been more gradual. The dimensions therefore of the 
external surface of tliese glasses, which arc suddenly 
supposed to be shorter than is adapted to the accn- 
relopement of the internal part, which is necessarily 
gradual manner; if therefore by a crack or fis- 
I^JiHtion of tbe continuity takes place in the externa] 
N 2 
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-.-^ace being ::::.;_^^.J^^ 
^..>^'^e bursting cf-J^ ir:p' 
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PART LIX. 



SECT. I. 

: HEzofir or alumixe. 




ttca fa^ti pmt aaj vtMte, etrrf t 



iOF ALUIDXE. 




PMOPi OP THB MOfMTlM Of ALOMtHVJ 



EXPEBIMENTAX PROOFS 



THE PROPEKTIES OF ALUMiNE. 



ExFEBiwBtrt I- 
Alamiae postestes a powerful allroelion far lium, 

L HIS may be proved by agitating together fresh prcpeicd Si 
T and alumine. On separating the water by filtiation H 
md to be totally depiived of the lime it held id Bolutioa, 

ExPBEtlHENT II. 

Alwnine is solu lie in liquid alcalies. 

If one part of alumine be boiled for some time, 
potasli, Boda, &c. in a iufficienl quantity i>f water, 

cambi:iation ^cill take place, which may be dccoig 
cither wholly or in part by the addition of fn acid. 

Experiment IU. 

jilumine combines with sihx in the humid U 

2 mingle together a concentrated solution of S! 

potash, and a like Bolution of sUes, and suffer the mixtnid 
A for a few hours, a piecipilate takes place c. 
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ABE. ..This experiment proves thai there exists a strong 
lity between ailci and aluroine. Guyton de Morveau has 
I deceived in every instance of the affinities, wliich he 3t- 
lo the earths upon each other,* excepting in this case 
Idi has been observed belbre him by Chenevtx.f He has 3t> 
phenomena to substances whicJi do not partake of it, 
t wbicb resulted fixtm ihc Inipuritiea of his re-agents, 

EspeRiusHT rV. 

Atumine, sulphur end charcoal Jhrm a compemnd which taket 
fire tponlaneouily in aimotpheric air. 

(Pntparation ofpT/rophorui.J 

In order to prepare pyrophonis, equal parts of powdered 

tun and brown sugar are melted over the fire, aod are kept 

tirring, ti!l reduced to dryness. The mixture is tlieo to be 6iicly 

wdered, and introduced into a common phial, coated with clay, 

which a glass tube, open at each end, is luted, to allow the 

ape of the gases that are produced. The phial must then be 

; in the fire, surrounded by sand, in a crucible. Gas will i 

>in the op>^n end of the (ube, aod may be inflamed by a lighted 

Bper. When this cease* to escape, the crucible may be removed 

rom the fire; and a little moist day pressed down upon the 

rpen end of tlic tube, to prevent the access of mt to the <x>ateot9 

it the pbial. 

The pyrophorus thus formed i» a black and very light powder, 

rhidi instantly takes fire, when poured out of the bottle into the 

if] and inflantcs vividly in oxigen gas. 

BATlOt'ia.E...The accension of pyrophorus is thus accounted 

irby Gren.t Pail of Uie charcoal decomposes in a red heat 

in of the sulphuric acid of the sulphate of alumine, and becomes 
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canTCTted lata caAoaic kdd gas, wtikb acRpc*; diesalfd 
adJ u thm patiXy converted into sulpbor, wbidi niUirtKi 
bnni». Ihiring tlirtc clicttg^'a, the pot:i5h, wfaid; U pn«a 
tbc dIuid of catnmercc, unitFs to part of tlic lolptiur jtid t 
with it lulphurel a{ potash ; and tliere reranios ihc sitpe 
pare of the coal that h:id been blended vith tlic sutpliaiB tii 
mine. Tbe canit'tucnt parts of the pyropborui are comn} 
esceediogly dry potash, lulvhur, cliatcoal, and ajaminc; 
exposure to avr, the first rapidly sitracls its mointarc, i 
heated wittrit. Thi» heat is suScieot lo inflame the inljA 
becaiue sDli]hi[r h already, by its own Mture, whei 
with alcaline Bubstanccs, by far moi-e disposed lo dccon^nwi 
igeo gas. LdBtly, this ignition of tlie solphor in the p 
is communicated to the crujy particles, that, at the be^niog^ 
its preparation.' yiere mijigled with the sulphate of aium 

METHOD OF MAKING POTTERY. 



Pottery or stone ware of all sorts, firom the coarsest I 
pitcher to the fiuest porcelain is made of alaminc aad silex, 1 
use of the flint is to give strength to the ware, so that il n 
preserve its solidity during baking. In mailing Uic English sto 
ware, cane is taken to employ only ihe line parts of the at^ntti 
and chert, a species of flint. With this view the alamine is tiro 
beaten in water, by which the 6ne parts, being mixed with t 
fluid, are suspended, while the coareer sink to the bottom of l! 
VcBScL The thick liquid is further purified by passing it thmt; 
hair and lawn sieves of different fineness; after this tbe Uqtl 

nixed ill various proportions for different wares, with a 

liquor of about the same density, and consisting of groiuid flilil 

The mixture is Uien dried in a kiln, and after being beBt 

a proper consistence it becomes fit for being formed at 1 
wheel, into dishes, plates, bowls, &c. When tlic waft fa 
been exposed to heal for a certain time it is glazed, or i« marie tl 
undergo a partial vitrification at the surface, without which i 
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u to fiuids. OnUnary pottery is glazed wtlh a 
15 oxid of lead, or by ihrowing common salt over it 
e&inace. 

The yellow or queen's ware, is made of liic same substances 
s oaoiioon flint ware, but id difiereni praportloiis. Tlie 
I a]so different, it is made by mixing together in water 
iblcnce of cream, 112 pafte of carbonate of lead, 24 
flint, and e of flint glass. The ware before it 
d is baked in tlie fire, by which it acquires the property 
}[igly imbibing moisture; it is then dipped in this compoai- 
D and quickly taken out. It is afterwards exposed a second 
; to (he fire, by which means the glaze it has imbibed is 
3d, a tliin glossy coat is formed upon its surface which ii 
! ot Ichs yellow, according as a greater or less proportion rf 
has been used. Porcelain, or china, is a semi-Titrifled 
Kcarthen ware of an intermediate nature, between common wares 
d glass, Chinese porcelain is said to be composed of twc 
:dienis, one ol which is a hard stone called Petuntse, which 
ry carefully grind to a very fine powder ; and the other, called 
i Kaolin, is a white earthy substance, which they mil 
y with the grotmd stone. The former is of the siliceous, 
e latter of the aluminous nature. 

Tlie manufacture of bricks \i a coarser specie) of the same art, 



KATVXAt. ntttomi OP CLUCIEC 



GJLUCINIE. 



PART LX. 



NATLTIAL HISTORY OF GLUCiNE. 



OR the discovery of thifi eaith we are indebietl (<> Vuuqi 
who foand it in 1795, in tbe Aiguc-marine or beryl, 
rent atone of a green colour, and in the Emerald of Pora. ; 
cuists combined with sUes, argil, lime, and oxid of iron tn if 
and with the same earths, with oxid of chrome, in ibewtlie 
it has lately been discovered in the Gadoliuite by Mr. Ekebrrg. 
Its name Is taken from the Greek word (y^wu/f) which sjf 
iliea sweet or saccbannc, because it gives that taste to die «st 
it forms. 

PROPERTIES OF GLUCINE. 

Glncine is white, light, and soft to the touch. It is rnslpl 
and adheres to the tongue i and is infusible by itself in the fin 
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ZIRCON. 



PART LXr. 



NATURAL HISTORY OF ZIBCON. OR JARO 



X HIS earth was discovered in (he year i7fl3, bjr F 
Berlin, in ihe Zircon or Jargon, a gem first brooglitfi 
island of Ceylon, but aUo found in France, Spain, i 
parts of Europe. Its colour is either grcyj greenish, 
reddish-brown, or pniple. It has little lustre, and 
opaque. It is likewise found in another gem called the h 
This stone is of a /elloM^sh red colour nuxed with I 
possesses lustre and transpai'sncy. 

TKOPERTIES OF ZIRCON. 



Ziicon earth has a white colour, is exceeilingly hcavM 
rough or harsh to the touch like eilex. It has neither t 
odour, and is insoluble in w«ter, but forms with it a Mud 
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ndta with borax into a transparent colourless glass. It sall«» 
B charcoal crucible a pasty fnsion by intense heat, anci cOliIracts 

s dimensions, acfjniring a grey colour and scintillating bard- 

I. la this state it is very hard and insoluble in acids. lU 

icific gravity is 4.3. Neilher air nor combustible bodies act 

, It is soluble in water, but retains while drying in lh« 

a large quantity of it, which gives it the semi-transpa- 
ncy and appearance of a yellow jelly, or gUni-arabici it exhi- 
; same vitreous fracture. It unites with all the acids 
i fonns salts, differing from iho^e of the other bases by being 
fampojable by alumine, glucinc, the alcalies, and by mere be.at. 
Cbaei with alumine and silex. It is insoluble even by boiling 
a (olulioD of alcalies, neither can it be fiued with them by 

ns of heat ; but it is soluble in alcaline carbonates. 

f these properties this earth may be dislinguished from every 

r. It is still of no use in the arts. 



METHOD OF OBTAINING ZIRCON. 

Reduce the mineral to powder, mix it with three times its 
;ht of potash, and fuse it in a crucible. Wash ihe obtained 
I in distilled water, till the wh^leoflhe potash be cutiactedj 
dissolve the residuum as far as possible in diluted muriatic 
Boil the solution to precipitate any silex it may contain, 
it, and gradually add solution of potash. The zircon will 
become precipitated. Wash it repeatedly in distilled water 
Idryil. 



LsiO noon of mi rrtoriKTiia oritlcoffj 



EXPERIMENTAL PROOFS 



THE PUOPEBTIES OF ZIRCON,! 



Sttfpharic acid ajid sircon utiile rftutOj/Jt 

Introduce zircon, gndnaHy, into anuted sulpl 
imill it dissolves do more when boiling hot. The salt ivbidifl 
suits fmm this combinatioD is white, insoluble in wsier, | 
without any sensible taste. Heat decomposes It and I 
Jtircon pure. It is not affected by adds, bnt nlcalics mi B 
decompose it. Charcoal converts it, in a high (cmpeiatuie, I 
a sutphuret, which is soluble in water, and afR^rds by eva 
ciystals of hidro-snlphuret of zircon. 

EXPEKINENT 11. 

Comhinalion vf nitnc add with xxn 

This combination may be effected in a similar a 
last. It is impossible, however, to saturale the n 
this earth, so as to destroy its acid jvropeities, lor the n 
zircon alwaya changes the blue infbsiom of vegetable s inj 

anner as adds. 




BzHAXK... Nitrate dT zircoo dissoli-es in a bmall quantity of 
To obuio it in a etate of cry§tallizaboti. ii i* nece»«aiy 
eraporalc it iuavciy gentle heal, or by simple expoaaie to the 



-ate of ziicoc is ilecomposeil,...]. by solpliuric add, 
^ forms wEd) it a white precipitate, »oluble in an cxcc«s of 
acid; 2.by carbonate of aminonia, which prodoccs 
•it, soluble in an excess of that salt; 3. by an inlusiAn of 
I in alcohol, a white precipitate is preducedj. soluble 
of the infusion . The greater part of ilic vcgctabk acids take 
tsom the nitric, and form v.-ixb it insoluble compot 
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9 OF IIHCOK. 



ExM 



IMEtlT Itl. 



Id uncles readily wUk xircon, urken in a slate < 
rlr«ne tomminuiiov. or when combined wilk carlonk acid. 

Ullis feet may be proved, by introducing zircon into muriatic 
d In ihc Usual manner, in either state, 

RsUAliK...Muriate of zircon has no colour. Its taste is astrin- 
t. It ia very soluble in alcohol, to the flame of which it 
S not conimunicacc any particular colour. Tlie mutiailc 
I is cxpclkd by heat. I'his salt forms concretions in llie 
it in consequence of being decomposed by the saliva. The 
B of it affords, by a careful evaporation, small transparent 
e-like crystals of a form diificult to be detciTnined, which 
i their liansparency in the air, by giving out a portion of 
p vatei of crystallization. 

Muriate of zircon is decomposed,,.,!. By sulphuric acid. / 
« of the sulphate of zircon which is formed, is precipitated ii 
I fbrm of heavy white floclcs, while anotlier portion is retained 
Uluilon by the muriatic acid. But if this acid be dissipated' 

at, the remaining portion of the sulphate of aircon is 

lally deposited, and if the evaporatioa of the liqaor be slopped 

jfiire that is reduced lo dryness, it fonns a kind of jelly, by 



. The galtk acid pr«ipifates Ihe I 
n of ■ white mallfr. (ur iu that of a g,tty'ul^M 
» iron). The liquor in which the gnUate o^H 
former) prcscntrs a greeniah colour; and,-tboiiglH|| 
of gallic aciil do not occasion, any more precipiOvqj 
Limonia separates a very copious l]ocl;7 n 
has a purplish cglour, similar to that of Ices of wine 
These experiments prove,... 1. That the gallic 
greaier affinity with zircon ihan the nwriatic acid p 
that the galliite of zircon is solubk in muriatic acid, 
of it reruaine J in solution in (he U<iuoi- which «^ 
carbonate of amrnunia. ^H 

2. Carbonate of potash, satnmled with caritojB 
tates zircon from its eolulii^n in muriatic acla|| 
thjg siilutinn be made with cfFen-escence, the preci 
washed and dried in the air, retains a large portion 
acid, for this earth afterwards produces a lirelj 
when dissolved in acids. 

3. A solution of sulphurated hi dfogen gas i 
with a solution of zircon (containing iron) distort 
rency of the solution, and gives to it a reddish j 
does not occasion a true precipitate. The hidi 

nstanlly precipitates lliis salt of a beautifli 
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carbonate of ammonia produces at first a dfposilioD 
ofzircoa, but fresh quantities of ainniQDiacnl s.ilt re- 
ye tJiC greater part of the precipitate. In this case a triple 

formed, which may be decomposed by heat. 
The pnissialr of mercury produces in the solution of mii- 
of atrcon, a very copious precipilale, soluble in muriatic 

The depositjon cannot be owing to the cotubinatioa of the 
ivy with the muriatic acid, fur none of (he salts into ivhich 
tnf form a precipitate witli the prussiate of mercury. Were 
'en to suppose tliis case lo be an exception, still the deposi- 
vould Dol be soluble in simple muriatic acid. 
A, pUlte of zinc, introduced into a solution of muriate of 
I, OCCAsioOB a slight clfervescence, owing to tbe disengage- 
of bidrogen gas, llie liquor becomes milky, and at the 
fsotoe days assumes the form uf a white scnii-tratispareot 

Pure aluinine decomposes the mmiate of zircmi, by the as- 
of a slight heat. The alumine is dissolved, the liquor 
I milky, and assurocs a gelatinous form in cooling, When 
;ircan contains iron, it remains in solution with 
Inminc, so ibat the zircon vhicb is predpitated does not 
aoy ^sensible quantity of that metal.... See Klaprotk's 
t-FauQUilin, Ann. de Cheni: TotP. ixM.p. 17Q. 
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AGUSTINJE. 



1 



PAHT LXn. 



NATintAL HIS.TORY OF AGUSTINS, 



X HIS i> a new csrUj discovered in ibe Saxon Beryl, or 
of Georgicn Swdl, a atone greatly resembling the Beryl df 
ria, by pror^ssor Tromsdvrff of Erfurth in Gerojauy,* to 
he bas given llie name of agustine no ai-cuunt of the 
forming aalu which arc nearly destitutu of taste. 

PROPERTIES OF AGUSTINE. 

Aguiline is white and insipid ; when moistened wi 
it is somewhat ductile, but is not soluble in that fluid. Ex 
to a violent he-at, it becomes extremely hard, but s 
taste. It combines with acids, forming sails, which have 
or no taste. It does not combine either in tlic humid o 
wilh alcalies, or with theit carbonates. It retuina 
but feebly. It dissolvfts in acids equally well after bavii^ 
hardened, by exposure to heat, as when newly precipi 
Witli sulphuric acid it forms a salt which is insipid, and n 
soluble, but an excess of acid renders it soluble, and cap 
Ciystalliziug in stars. With an excess of phosphoric acid it 1 
a very soluble salt With nitrous acid It forms a salt s 
soluble. 
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MAGNESIA, 



PAlir LXIV. 



NATURvSX HISTOnY OF MAGNESIA 



HIS earth is not found pure in nature, but ts obtained byi 

from Bame of its cuuibinjiiions. It gives a peculiar character 

le substances of which it farms a part. Tlie stones which Ot 

tain magneaia in considerable quantity, liave generally a euuM 

nd unctuous feel, a greeniih cast, a fibrous or striated 

and a silky histrc. Among them wc may mention tale, tteuHi 

^erprntine, chlorite, asleslas, aetynolite, jaelc or n^kritie Jitii 

ikalite, lorecitr, (J^c. It is likewise found neutralized vA 

■arious acids. It has been diucovcred by Vauquclin, Jo sevM 

■a-plants.* ' 

PROPERTIES OF MAGNESIA. 

Pure ma^esia docs not form wifh water an ndliesive ducti 
JBSSS. It is in the lorni of a very white spongy powder, u 
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loud:, and perfectly tasteleiis. It is very slightly to- 
\ wstec. It alMorhs carbonic acid gradually from llie 
It changes very delicate blue vegetable colours to 
BD. Its attraction to the acids ia weaker th.iji those of the 
tUea. It$ salts are partially dccnraposcd by aramoniaj one 
tofliicmagnesia beingprecipitated, and the other forming a 
4e compound. Its specific gravity is about 2.3. It is infiuj- 
evcD by the most ioteuse heat ; but wfica mixed with soma 
the other earths it becomes fusible. It combines with lul- 
ir. It docs not unite to phosphorus or carbon. It is not dig- 
re& by alcdics in the humid way. When heated strongly it 
pliosphorescent. With the dense acids it becomes 
lited. With all the acids it forms salts of a bitter taste, mostly 
J soluble. 

METHOD OF OBTAINING MAGNESIA. 

Ch*: UsmI method of procuring magnesisj is to precipitate it 
pj sul^iaie of magnesia by means of an alcali. 
Cb tSect this dissolve any quantity of sulphate of magnesia in 
ffge tjuantity of diaiilled water and add to it gradually a solu- 
of perfecUy pure carbonate of potash, or soda, till no more 
n^pitate ensues. Then collect the precipitate on a cloih and 
I U repeatedly in a large quantity of distilled water, till this 
A passes perfectly tasteless. It is then to be dried, and cx- 
led io a crucible to a red heat, till a sample of it, when cold, 

ion llje least effei'vescencc with acids. 
Rationale.. .In this process a double decomposition takes 
ce, the sulphuric acid of. the sulphate of magnesia combines 
h the alcali, and forms sulphate of potash; and the carbonic 
1 of the alcali joit)slo the disengaged magnesia, and forms car- 

of mngpcsia; the latter is precipitated, and the sulphate of ' 
a«h remains in solution. On esposbg the carbonate of mag- 
da to heat, the acid is expelled and the magnesia is left be* 
id in a pure state. 
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EXPERIMENTAL PBOOFS 



THE PROI'EBTIES OF AUGNESIA. 



Magnesia 



vcgetalle llua mlop 



jj/ll'K one part of magnesia with six of water, shake the 
rare for a few minutes, and (hen separate ibe water by filtti 
If this water be mingkd with a pale blue niixiure of caUi^ge 
fluid will iosianlly become green. 

Magnesia resembles in this respect the alcalies, and b< 
hds been clawed by some chemists amongst these bodies 
seems to form the link which unites the earths with the ale 

Experiment II. 
Mugnesia does notjorm an adhesive mail with water. 

If magnesia and water be mixed together, no adhesive or 
lilc mass can be obtained. It is capable however of rrtai 
this fluid very obstinately j for if l(X) parts 'of magnesia are tht 
into water and tiien dried, its weight is increased to about | 



PROOPE OP THB PBOPBBTIIS OF 
ESFEHIMEKT III. 

magnesia attracts carbonic acid from the air. 

'Ssaj quantity of magnesia be exposed lo the air for some 
e it loon attracts carbonic acid, whic!i may be proved t'y 
sins on it an acid, whicli causes a slight ctfcrvesccnce. 

Ekpeiiimeht IV. 

rhonic add has a stronger q0nily far limt tlumfor magnesia. 

may be evinced by digesting carbonate of magnesia in 
ill prepnred lime-water. The lime will attract the carbonic 
3 from the magnesia and be rendered insoluble. Hence the 
■fi pflime-water is totally destroyed by carbonate of magnesia. 

ExPEtttMENT V, 

'W/ioB i>f magnesia by thenffusion nf sulphuric or nitric acid. 
ni experiment has been noticed already, vol. I. page J34 

ESI'EB.MEKT VI. 

Magnesia Lombines unthnulphu 

See vol. i.page 132. 

The other properties of thii earth require no experimental 
eatigaiioD. 



I 



AJLCAILIES. 



PART LXV. 



We 



E consider tliesc eubstancea (one of them excepled) 
■iaiple bodies, though several chenilsts have asserted that tb 
oinpnund; olhers have even endeavoured to provetfaiil 
erperimcnt, but none of their proofs are yet satistiicloiy. 

Were we permitted to judge ftom analogy we should be I 
dined to suppose tliiit all alcahcB possess one cotumoo base, 1 
e a great number of properties which are comoMin ■ 
them all. We have indficd seen that one (ammonia) ha« bn 
decainposedi we have proved that nitrogen enters into its cm 
positiou, (see vol. I. p. 314, kc.) but no conclusion canbcdrai 
Drom this. We are therefore forced to consider the rest of Ihc 
as simple bodies, till fhture discoveries remove the veil which 
pTCEcnt obstructs our view, 



ENUMERATION OF ALCAUES. 

Potash, 
Soda, 



GENERAL PHYSICAL PROPERTIES OF ALCALIES. 

AH alcalies are incombnsUble, and soluble in- water ; they 
iDSBcss an acrid, uriDous taste. Wbea mixed with siliceous sub- 
tances and exposed to an intense heat, they form a more or 
perfect glass. They unite with another class of bodies called 
ladt, and form new compounds, in which both the acid and al> 
e properties are more or Icaa lost. They render oils miscible 
idth water. Tiiey change various blue vegetable pigmenU 
o green ; red to violet or blue ; and yellow to brown. Blue 
ngiaeots that have been turned red with acids are again restor- 
d by alcalies to their primitive colours, Tlicy emit light or 

3Bion of the deu^e acids when freed from water. They attract 
water and carbonic acid from the almoepbere. They noi' 

Ipbur by fusion and by means of water. They exert a greafc 
olvcut power on the cellular membrane and animal fibre; thqr. 
Iso corrode woollen cloth, and if sufficiendy canccutrated con- 
rert it into a sort of jelly. 



CVTHX »»0»«»T 



or 

TSE FBorerniss of ea»t 






^pj iUfi a wine ^a** fi<Sl of dtBlsUcd • 
-^lac by Ibe •droixBiTft of tincMire «»' ■• 
r t«nh». TU- blnr «a»wir of the SiudJ 

d iuw a Rvcly grern- 



t fiouUir Bja H ne r to wner rendered Ttid I 
a mwH <pianiigr of bnyua be actded.1 




•b-prepar^ bnytn be ^wintlod «rith wafw rt |Cr«*wW]' 
ip and banu, iiKdldifie» tbc «-3tcr. «ud imuncii cooridcr- 
ited. If a Ikllc itiarc water hr gradwaDr "rf'i"! '' Iwrdrai 
and, if left fw moK Umc umdiwurbcd. bci-omri' "i' ^""^ 
-forms a Uad of ccmciit : a •liO !•««'=' «Wirnifj ol" tlita 
lang^s ii into a wliitc pun-dcr otoetdin^)' »olmnino«», 
^'~i in water, 

Banjtes farmt glain vsith iHrx. 

a few grains of silcx aod duable llic tjuonlity of buryPU 
b of cbaroual. urge it well wiib Iicat by menu* <*(' lb" filuW* 
"ITie mUiure wUl melt aii4 « gloljulc "f gl*t» **'" ''*' "1" 



EXPERIMENTAL PROOFS 



THE PROPERTIES OF BARYTES.l 



BaryUs changes llac vcgfialle colours grA 

Let fall mio 3 wine glass full of distilled water,*' 
iilightly- blue by the admisCure of tincture of Cabbage 
grains of buiytes. Tiic bine colour of ihe fluid 1 
be converted into a lively green. 

EXFBBIMEST II. 

Burytes changes red vegelalle colours vioS 

If in a similar manuer to water rcodered red by mK 
bnzil wood, a small quantity of barytes be added, the red o 
e changed joto a violet. 



OPBHTIIS OF BAR' 



EsPesiUEKT III. 



Buri/Us chuttga ydlaw vegetable colours hnu-n. 



l^er, stained yellow with an infusion of turroeric, be tlip- 
1^^ tolotion of barytes, it will soon lose its yellow colour \ 
tae brawn. 

ExPBRtUBNT IV. 

Daryles rrndfts oils mUcihle with ivatrr. 

If one part of oil of olives be put into a phial and agitated 
iih three of a concentrated solution of bat^-tes, a'sa- 
macroiu mass will be obtained diffasible in water. 



Baryte 



■a out heal on heing unilfd to water. 



;jf frcsh-prepai-ed baryfes be sprinkled with water it graduallj' 

irdU «p and bursts, it solidifies the water, and becomes consider- 

ily heated. If a little more water be gradually added it bardens 

and, if Idi for some time undisturbed, becomes so hard 

; a JbrEiis a kind of cement ; a still larger addition of tliis 

i changes it into a white powder csccedingly voluminous, 

EoIitUe in water. 



rVl. 



Baryles fun 



vilh silex. 



Put a few grains of silex and double llie quantity of barytes on 
piece of cliarcoal, urge it well with heat by means of the blow- 
^. The niiiture will melt and a globule of glass will be ob- 
uned, 

Vol. 11- P 



aUTORV OP MTAsa, 



T^OTASH. 



PART LXVII. 



SECT. I. 
NATUEAL HISTOHY OF rOTASH. 



XF wood or vegelablrs be burnt in the open air. aad tke a 
repeated)}' washed with water ItU it passes tasteless, and if tU 
quid be evaporated to dryness, the sobstance which rEmaio 
called potash ; far however from being in a state of pititf, 
this state it occurs in commerce. 

It is seldom found in an uaconil»ned slate, cateept in wdi 
towns, as at Douay, &c. Ii is said to exist m the alumiooiu 
(if La Tolfa. In combination wiih liie sulpliuric, nitric, ; 
mariatic acids, it is found iti Spain and in the Ea^l Indies. 

Potash was formerly denominated the vegetable alcalt, 
improperly, bfrcause it is met with abundantly in mineral 
more especially iu volcanic producls. Dr. Kennedy h.is Ixl 
discovered it in the pumice stone. Vaininelin has found U In 
Zeolite from the Ferro islands. Klaproth has likewise dii 
it in Ihc Leucite, an earth of the siliceous genus. 

Vegetable physiologists are not agreed whether potash iMt- 
rived from the soil in which vegetables grow; whether ll ex 
uncombined widi any acid in plants; whether it be a 
of vegetation; or whether it be generated during the 
buTolDg. 



PBOPCBTIKS OF rOT13H. 

I Potasb was for a long lime uitknowu in Its pure state, because 
8 difficult to obcain it. Wc shall examine its propmics in 
tat state, and iben jiotnt out tlie methods of obtainiDg it. 

PKOPERTIES OF POTASH. 

pDtasb, in a ctyataUized form, consists of soU quadrangulai 
prisms, whith are extremdy caustic, and dcliques- 
dissolves all soft animal matters when brought into con- 
It liquefies b^ a gentle heat, and rises iu fumes at 
'aCures. It does not unite in a direct manner with 
It easily combines with sulphur and metallic nuids* 
alumine in the humid way, and even a small quan- 
itlexj but it does not act on glucine or zircon, nor or 
iia or lime. It contracts no union with barjtes. It ab- 
■ffbs water aud carbonic acid rapidly. It fuse£ into glass witli 
lex hy the aid of fire. It fonns sails which in general do not 
icld their acid unless to barytes. It changes blue vegetable co- 
itm green, and possesses all the general properties of alcallcs. 

METHODS OF OBTAIMNG POTASH. 

U has long been a desideratum with chemists to possess a 
icthod of preparing potash iu a stale of absolute purity; the. 
jMBg tendency which it has to combination renders this 
^Uoely- dilficult. Tlie following are the methods now made use 

i. BoaHIon la Grange'sapp aratiis* consists of several boxes ol 
ommon deal. At the bottom put river-sand, which must be 
^n washed, and over it add another stratum, but of a finer' 
Ind, and cover tlie whole with a cloth, besprinkled with wood- 
shea. In the bottom of each bos a hole is made, into which ii 

P 3 
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fitted a glau tnbe, for the fturpose of affordiug a 
liquor Ba it lllicra through the saotl. 

Having arranged the apparatus in this manarir, take niuil^ 
of iittck-lune and potaub of comaiurce, if the lime ii nrrc 
ticj but in ibc ataVrary case, it requtrcn tMrenty plTtt ef 
to fifteen of potash : put w&tcr tDto an iraa keUlc, hm 
nearly to a state of ebullition, anil then add ilme, vhicbt 
slaking will bring the water to that state complctcl}'. Wttu 
elakeil mix the potash, and form of the whole a tbidc 
wblcb muit be suffered to cool a little. Tbeu poat lliei 
iiito the boxcd, and immrdistely thiow water over it; 
prevent the water from making holes, when added, place 
it a small board, which wiSl riae with the water. 

Care must be taken to place earthen pans, or other vb 
receive the liquor which runs through the tnbesf and, 
ky may not absorb carbonic acid from the almuspben 
vessels must be dosed with care, in such a manner 
tJie citemal air, It will be necessary aiso to keep 
over the misturej which must be collected till it p; 
from the tubes, 

Thf? liquors obtained are nearly of the same degwe of st 
till towards the end of the process ; when they grow 1 

To evaporate the water, nse should be made of catt- 
beginning with the last portions, which are a little 
to pr'evcnt the necessity of keeping the strongest a long 1 
contact with (he air when boiling, a strong ebullition is m 
"When the fiuid it concenlrated to a certain degree, any n 
of potash that may be prpient will crystallize, and be 
pita led. 

To obtain dry potash, pour the concentrated lit^aot into i 
bason, and proceed wilh the evaporation, till a iittle of it j 
on an iron plate, or a marble slab, becomes solid. 

Then put the concrete potash into a jar, and pour over 1 
strong ale ohol; the potash alone dissolves in it; the sulpbftt 



UXTSODS or OtTAIVIKG POTASH. *3l 

potatli, with the potlioiu of earth and even of cai- 
kic acid, which it obstinaiely «lain». or which it may have 
nired from the air during Uie evapotalion, remain at the bot- 
1 of the solution. Aftenvarjs decant the pure licjuor, and dis- 
il In a retort UU it beconic:* colourJfss, It must then be eva- 
atcd In a silver baton. On cooling, it aysiallizes in white 
linaC] which am sometiiues ihiee>tenlhs of an inch in length : 
tiuiead of suffering it to cryitalliie it may be CTaporateiJ to 

- Lowkz has given anotlier method,* According to this 
mist (he whole of the operation for obtaining potash of the 
titett purity, and without the least colour, consists in this : A 
rtum of potash, freed from carbonic atid in the usual manner, 
V^CFraled to a thick pellicle. After tlie cooling, the forrigD 
\riiiefa has crystallised is to be separated, and the evaporalioii 
3ie liidvium continaed in an iron pot. During this second 
poiatjon the pellicle of foreign salts, particularly of" carbonate 
atasli, which continues to be formed, niust be careftilly taketi 
witii an iron skimmer. When no more pelliete is formed, 
the matter ceases to boil up, it is removed from the fire and 
Bred to cool, continually stirred with an iron spatula. It is 
I to bs dissolved in double the quantity of cold water, and the 
tion filtered, and evaporated in a glass retort, till it begins to 
mU regular crystals. If the mass shoiJd consolidate ever so 
i by cooling, a amall qtiantity of water is to be added, and 
MUt be healed again to render it fluid. After the formation 
, aafficient quantity of regular crystals, the fluid, which is 

brown, is to be decanted, and the salt, after being sufiered 
OTD, must be re-dissolved in the same quantity of water. 

decanted fluid must be bept in a well-closed bottle, and 
tfcdto become clear by subsiding during several days. It 
ic decanted for a lecond evaporation and 
[irocess must be repeated as long as tlie cryata£ 
P 4 
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ford, with the least posatble ()tuinlilr of wBtet, sololiotu 
ltn)i>iii. TbrM dilutions arc to be {ircaL-rvcd in wi:ll-clo«ed 
lla, to Jdcud them fiota the access of atr. 

The greatest ditBculty of tliU prccesi arbes rroai (be 
with wbtdi the lliiij assaiDCK a sulid ftirm. Tu ubviate ihur 
coavcnicDce, a small portion of it rmy be concentrateJ U 
paint ut which it bccuines converted into a solid mass by Q 
ing. The mttiraiioQ of a lixivtuin considerably evaponiRdi 
be oscciuined by tlirowing small picce« of this cuass hito-iti 
ing its cooling. Wlien these are no longer dissolved, it- 
proof that it is at the required point. 

AVilb regard to tlie foreign salts which are mixed wllk 
potaih, llic greatest porlion separates by crysiallization after 
first evaporation, The rest is separated during the second < 
centration by ihe continual xkimmiug of the peUicle. 7']ie I 
which may remam with the potash mnst precipitate for wsa 
water of solution, in a lixivium, wherein the alcali itself ii 
longer dissolved but by its own water of crystallUation. 

REMARKS. 



The property of alcalies to diasoli^ in highly rectified a] 
with the exclusion of evtry foreign salt, would aflbrd s 
lent means of obtaining potash vciy pure, if tbcir cautusil » 
did not afford a new source of impurity. For when an alenti 
solntely pure and crystallized b dissolved in spirit of wine, t 
without heat, the fluid assumes a very brown colour, wbidi 
comes still deeper afier being decanted from the saline mftss. 

The crystallization of potash is very differenl, acconliogl 
the crystals arc formed with cold or heat. In the first c 
crystals obtained are ocLabedra in groups, which contain O 
water of cryatalllzatioD, and excite by their solution in 7 
even in the summer, a degree of cold vcr}' near the poiai 
aqueous congelation. In the second case, very thin crystal 
(ransparent bladei of extraordinary magnitude are formedf wl 
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a assemblage rf lines, rrossing each other in infinite dircc- 

, j]tc<eul an aggregate of cells or cavities, most comtnonly 

scily dosed iliat the tcsscI may be tQTencd without the 

f the smallest drop of the lixivium, though sometimes 

he amount of an ounce or two. For this reason, it 

la break this line crystallization, that the fluid taaf 

e crystals present in their regular fonnation ret 

ngonal blades, which as tlicy contain little water of 

, produce 3 considerable degree of beat when dii- 

a In water. 

f expoting such alcaline crystals to a red heat in a silver era- 
, they become fused ( and, aAer cooling, aSbrd a mass ai 

extremely csus^c and deliquescent. 
* the crystals and the lixivium, during the length of time 
d to drain the salt, may frequently become charged with 
n of carbonic acid, it is advisable, in order to avoid this 
nience as much as possible, that the lixivium, as so 

It to the requisite point of concentnttion, aboutd be 

1 a narrow-necked bottle, and well closed therein t 

After the crystals are formed, the bottle is to b 

^ without npening, and kept at a temperature rather wart 

It crystals arc well dried. Duriug the winter, the liquoi 

i first crystallization, continues to crystallize without^ 

g submitted to a new evaporation, provided only that it bi 

a temperature somewhat colder than that wherein thi 

it crystals were formed. 



I 234 pnoDFf OVTHE riorcBTJES OF VOTASa. 

SECT. II. 
EXPERIMENTAL PROOFS 

THE PROPERTIES OF POTASH. 






Poleik rapitU)/ absorts wnter and earioitU aeidjhm lAr 
atmosphere. 

J.P potash be exposed to ihe air in an open vcssd, it mos 
tractii humidity and carbonic acid, augmeots in weig 
tiquid, anri gradually assumes the state of liquid carbonate ( 
potash. To preserre it iii a state of purity it must tlierdlbfs In 
kept in botlles well fiioppRd and entirely filled with it. 

Remahk... When dry, or tiiscd pol^ith U diiaolvt^d in m 
fast abiotbi a certain quantity whiclr it lolLditics, caloric j 
evolved, aod then the potash digsolvcs in ihc execs* of v 
wliicli is added. The abwrption of water by potash is tb«nft| 
really a combination in conBequciice of the affinity it cxerein 
and h very difiercnt from the simple extension of a salt in D B' 
quid by solutJoUi this is the reason wby sensible caloric is rvol* 
cd from potash and water, and the rest of the alcalies 

This effect does not take place but when the alcalies arc in. 
dry state, or freed from the water of crystallisation ; for if t] 
are in a crystalliaed slate when added to the water, colli i» p 
d^ced, because therir Is no water to be solidified- A solid tf 
passes into a state of litiuidiiy This we have considered alread 
more circumstantially under the article Heal. 



PofOik a 



I with, iiUx in the dry way. 



( pOUsIi and sUex are fuseA together, a combiniition is 
I fcaowA under the name of g1fls». This product dU&rs 
tling to the quantities of silex and potash of which it ia 
ued. 

Ute0 or four parts of potash be fused with one af silex, the 
\rill be a soft brittle kind of glass, which is soluble in 
, This solution is called liquid sUlcmus potash, or impro- 
y liquor of flints. 
o prepare this liquid, lake one part of siles, reduced to a 
^powder (or pure sand) and three or four parts of potash; 
o substances into a crucible which must be only half 
i place the crucible in the fire. As soon as the mat- 
I Loto fusion, it puS up considerably, and cootinueE 
11 lite alcali has dissolved the silcx. The crucible is to 
i long as the effen'Cscence lasts, but wheo 
^rucibk and augment the heat till the whole 
s quietly. The contents are then poured out on a dry iron 
c at stone, the matter as it cuoh becomes hard and assumes 
B appearance of glass. This matter, when pulverized and dis- 
id, by pouring water over it, forms liquid siliceous potash. 
a decomposable by acids, and pure siliceous earth may be ob- 
d firom it in that way as mentioned before. 

ESEBIMENT III. 

Potash acts very powerfully upon animal substances. 

Immerse a slip of woollen doth, or a piece of muscular flesh 
o a concentrated solution of potash, the animal substance will 
a become destroyed, and form with the potash a homogeneous 
mpousd. 



riooFs OF THE ritopBiiTiEi or retAiB 



Polash kai a ttrmtg a^nilj/Jbr sulphur. 

When ecjtial pam of poiash and sulphur arc triturated H^ 
la a glass inortw, (be sulpliut soon ficquires a green colour, 
moss becomes (Wsly, its lemperamre is raised, and a kuIkIi 
of puliuli is obtaioeii. 

EXFEBEMEHT V. 

Poiash and snow prodaee a great degrfe of cold. 

When four parts of crystallized potash reduced to paw 
and three of uncompressed snow, are battily niiiiglcd loget 
the (nixtuie becomes fluid, and an intense degree of coJd i»] 
duced, which under proper drcumslances is — 51° Falw. 



ESPBKIMEI 



■ VI. 



P-Jiiah and dense adds produce a great degree of heat. 

If equal weights of potash freed from its water o 
tion by fusion, and ilense sulphuric acid are mingle 
II great degree of heat will be instantly produced, 
light will be seen to pervade tlie mixture if the e 
made in tlie dark. 



1. BisToni OF sot>^. 



SOB A. 



PART LXVIII. 



NATURAL HISTORY OF SODA. 



E name of soda is given to the next alcali, which greatly 
mbles potash. Hilherto we are not better acquainted wi A 

e of soda llian with tliai of potash, being equally 
Utia whether it prevlousl)' existed ready formed in the vegela- 
ji.or if it be a combination of cerlLiin radicals effected during 
IS for obtaining it, 

tiEquentlj occurs in the mineral kingdom, united witli 

f muriatic, and boracic adds ; it is also found in largo 

n In Egypt, eombined with carbonic acid. It appears ta 

l^ted ill large impure masses, under tlie surface of tlie 

B. various coontrics, from which it is extracted by 

(f'Water. Thus it is found after the spontaneous evaporation 

mixed with sand in the bottom of lakes in Hun- 

y i in the neighbourhood of Bilin in Bohemia ; and in Swit- 

i. It occurs also in China, and near Tripoli in Syria, 

, Persia, and India. It frequently oor.es out of walls and 

n their surface. 



rkoor* at TBI rBorcxTKi oF sTivvTi 

SECT. II. 

EXPERIMENTAL PROOFS 

or 

THE PROPERTIES OF STBON-tlA 



ESFBRIUBKT I. 

SiroHtia tingtt thtfiame of htrmng ha£es camiae-rtd. 

J. HIS may hf shown bj dissolving dtber itronlut, or nib 
or muriate of straotia in ardent spint and aetltng fire to tbe t 
tioc, ivbicli will bum wHh a carimae-red flame. 

BEM*KK...Thc experinoent h best perfbnncd by 
tbe jtrootia with ardent spirit in a silver ^mmd, seilitig fiis 
the mixture, and holding it while tiuraiog over the Aame 
candle in order lo cause a ijuick and rapid Oombuilian. 

nE»AKK.,.U is curious that moifitarc is abiolotely neccs! 
for if the alcali be totally deprived of water by faeat it dOG 
produce this efiect. 

A beautiful red fire may also be produced by mixing cute 
of nitrate of strontia with two or three parts of chorcoa! 
V)d «et ling fire to the mixture with arc-dhotcoalor a poker.. 

ElPERIMBNT II. 

SlTonlia cojid'hes with, lulphur. 
(Sttlpkuret of Slrontia-J 
If c(]iinJ parts ofstrontia and sulphur are mingled togctficr i 
apottrd lo n red heat, the substances unite and form a sulpliii 
of iironiia i>f a yellowish Itrown colour. 



voops OPTBB r 



EXPERIMENTAL PROOFS 



THE PEOPERTIES OF SODA. 



Ekfbkiment I. 
Hkod of dUlinguUkmg soda from polish, 

ubOo a lolutioD of the alcali to be investigated a f 

a of oxalic acid i for this a«d foim? wilb potasii fxilai^ of 

t which is «ery soluble, and on ibe contrary wiih soda it 

» oxalate of soda^ which is of a very diflicult solubilita 

EXFBBIMEHr II. 



Formation of soap, 

bjnstion of soda or potaali, with oils, or fat ii 

% the compound called soap. The. union of oil, &c. with 

, aflbrds those culled soft soap ; the combinatior 

I ihn inme Eiibstances aflbrds those called hard soap. It 

■ to be an eslabtisbed truth that potash combined with any 

a only afibrd a soapj to which no coding; c 



PATOSAl. BlITOBT <» l.nt»- 



LIME. 



PART LXX. 



NATURAL HISTDBY OF UME. 



^\ {US sntwlaocgyttlttye traosfeiml baca the dan of e 
g^ placed it tnoog die alcalies, for it pcnsnu-s all the d 
(£f^}Qf profMTtics of these bodies in a striking tnannwj iU ^ 
log sotabUi^r in ^a*" m^? cxccpttd. 

Tini e b tbucd in great jtraDdsnce ID naOm, tboti|^ i 
pare, or in ^ uncombined state. It is always united to « 
aod T^ fioqacntlT^ to the carbonk acid, ^ in ' "ha l l c, 
Itmc-atooe, raifUe, calcareoui spar, sec. It » cootaiaod ii 
mters of the ocean ; it U fimnd m vc^euUc* i and B llie fa 
of the t>(voc&, ^bctb, sod otlier hard j>anj of apinuls. 
binatunt with sulpiiuric scid is knotni by the natqe al w 
of Uine (^ypitrn. or pLuter of Pdrb). Cotnbined witb f 
•cid it cooathotes duaic cf lime, or Deib/shirc ^pdtc. 



^olltrd taop is mads in a simihr manner as ibe last, the mot- 

{appcitnuice is gitfen towaidsthe end of the operalioD ofboil' 

f by dispersing tbc ley througli the suap, or by adding to it a 

itit^ oTa solution of sulphate of iron, which byiu decompo- 

I, deposits its oxid through tlie soap, and gives it an appear- 

^of blue tmrble, la some manufactures the black oxid of 

mesc il made use of for the same purpose. 

hw soap is made with tallow and resin ; and these arc 

med good, if lO cwt. of tallow, and 3|cwt. of resin with 

I proper quantity of soda a^rd a ton of soap.* 

oap of aiaol may he made by boiling shreds of woollen cloth 

tay kind, witli ley, till the whole has acquired a certain con- 

This kind of soap has been made and applied witli 

s,| In several manufactures in France, 

M ammoniacal soap may be produced, by pouring a concen- 

i solution of muriate of ammonia into a solution of common 



if fottp of lime, baryfes, andilrontia, may be formed, by poar- 

I solalions of these alcalies ioto thm of commoo soap. These, 
ntherwitli the following terrene soaps, are insoluble, and pos- 

II aa detergent properties. 

mongst llie eartliy soHps those of magnesia and alumine are 
Bpnocipal. Soap of magnesia is produced by mingling a so- 
rt of common so^p with a solution of sulphate of magnesia. 
p of alumine is obtained by adding to a tolulion of soap a so- 



iPEKTIB* OP 1. 



EXPERIMENTAL PROOFS 



THE PROPERTIES OF LIME, 



EXPERIMBNT I. 



a watrr rapidly, with a 



f rf leviptratuTt. 



oay be sliovn hy sprinkling a little water od some fresh 
K- llie above mentioned phenomena will tah<! place, 
me will fall jotu powder. The degree of heat produc- 
brge piece of lime be slaked, is even sufEcteat to ^et 
5 match, if the latter be introduced into the 
For umilar reasons vessels loaded with lime have 



Ekpekimekt II. 

^ffie hiu a strong atlraclion for carfionie acid. 

bring a jar lilted with carbonic acid gas in contact with 
er, and agitate the latter, a rapid diminution will ensue, 
i UiB lime-water become milky. It may also be shown by 
kUog a cuirent of carbonic .icid g!U ]>3^S into lime-w^ter. 



FORMATION OP ACIDS. 



Acros. 



PART LXXllI. 



FORMATION OF ACIDS 



jfXCCORDlNG 10 the theory of Lavoisier aU acids contut ol 
certain base nnilcd lo oxigen, which is coiisideted lo 'be t 
cauae of acidity. We are acQtiainied with Uie bases of llf)^ 
phuric, nitric, phosphoric, arsenic, iic. adds: vn ^ 

hidrogen, carbon, and oiigen, farm the bases of th 
lie, oxalic, acetic, gallic, aniJ all the rest of the 
Veg--taUe; and that tlie sarae subslances, in combinaii 
trogcn. constitute those called mtmal acids, such as pi 
&c. But -wc are totally unacquainted with the radicals of 
muriatic, boracic, and fluoric acids, ihey must therefore be i 
logically contidered as simple bodies in the present stale of 
Itaowledge, 
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: pnni that carbonate of Umc Is iiot dissolved ia water but 
D excess of caiboaic acid. 



atfwtf tarlonk tuid and water from ihc almoiphere. 

jtmc-watcr remains unchanged in well closed vessels j but 

\ exposed to the open air, it becomes covered with a ihin 

■, which, on becoming thicker, breaks and falls to the bot- 

, making room for another new crust, till at last all the lime 

ttd. 
UTioKU-B.-.Tbe cauie of the alterations which the lime- 
Cr andei^es wlien exposed to the air, originatCT. from die 
i)]o{uc acid of the atmosphere, being powerfully attracted b^ 
: Ifme dissolved in the wa'er^ which thus becomes converted 
a on insoluble carbonaie of lime. 
"Ok. bSpae changes tnke place witb lime itself when in coulacC 
ii camroon air; it iiist attracts moisture and then carbonic 
id) and being thereby gradually slaked, it swells up, splits, 
J pieces, and loses its sharp taste. Its weight is en> 
and it becomes cfFen'c scent. It sensibly returns to 
i itate of carbonate of lime. The greater the bumidity of the 
, the speedier these phenomena take place, and are the more 
During this gradual slaking, heat is perceptible, by 
1^ sbforbed water losing its caloric. It fccb therefore warm, 
l|» diermonieter immersed init, rises considerably above the 
tmenture of tJie nirrounding medium. 

ExrERisiBNT V. 

line it iolul-le ia w<iitr, it ling es line vegctalle colours green. 

'^Wbea more water is added to lime than is neccsBaty to 
ibo iCj it becomes at last dtesolved. About 300 parts of 



riersiTizt or mokiatic *cta. 



r CiaH I...»AC1DS WHOSE SAEES ASE XTJfSJtO'WIif i 
LrKDECOMiOl.^BLe ACIDS. 



MUMATIC ACID. 



PART LXXIV. 



IXJRIATIC acid cxUts in tbe gazecmt sute, and 6 
rhlic aind ga», which has been considered already, vol. L 
> of thix acid is unknown. 

I'ROPKRTIES OF MURIATIC ACH 

Liquid muriatic acid, or w.itec impregnated with i 
g-.iH, ii a colourlcm. very odarous, aud pungent fluidl'JI 
i-uiiioui wtiitc furnca iu contact with moist sttoaspbcric a 
tumoh arc muriatic acid gas that cMcapes from it, and cop 
Bjpiin by conibluing with Uie humidity of the air. If a v 
tntiutlied bottle oonioining strong muriatic acid be Opened, i 
ilio hnnd hrouRht nmr its orifice, a sensible warmtli is |ki 
oil, which uriws from iJ)e combination of the add gas wiUi J 
W«ci aflhe«UnP«ph«c. Liquid muriatic acid is iinaltcraWc I 



AK-COMrOSlTI3N OF U-ATEB. MQ 1 



RE-COMPOSmON OF WATEB. 



It Is, Iiowcver, not tufficicnt lo decompose water into its eon- 
' k principles, oxigcn and hidrogcn, to produce conipleat 
must re-compose II with the radicals wbicli rc- 
I in decompusltion : h^ippily modern chemistry hag 
o accomplish liiia, 
I It bac been proved already, vol. J. p. 204, that osigen and hi- 
^n ^es, when fired in proper proportions, produce a quan- 
Biy of water, equal in weight to the two gases emplo>-ed ; it is, 
refore, obvious that, by thus exploding repeatedly portions of 
i iniitnre of these gases, a considerable quantity of water Will at 
tot be procUiced. This being established, it would be super- 

M to dwell upon it further, 

, To perform the combustion of osigen and hidrogen gases, for 

s production of water, conveniently, some particular kinds of 

ratus have been invented. A simple contrivance, for sliow- 

g the formation of it, we have noticed already, vol. I. p. 206 : 

■nt the che:3pest, most convenient, and most simple apparatus 

r tbat purpose has been invented by Mr. Cuthbertson, of which 

k 4e§criptinn and drawing has been given in Nicholson"' .lournal, 

U4toedit.) vol. i. p. 225. 



rBortBTiit or aviiATii 



PROPERTIES OF MURIATES. 

That: mI(| yield wb'ite TapouTB (morUUc acid gaaj liy 
affhnoD of gul[>htu>c ncid, and ycUowi^'grceu va(ioun (u 
naied mnriniic acid gu.) by uiiric iicld ; both stieodcd with 
sidcnMc cfiTcrvcsccoce. Thej' ire dconoposcd bjr 
^vcr, aoii are volatile at high tcmpeiamr^s wiihnut 
tiOD. 

METHODS OF OBTAINING MURIATES. 

Muriate of potaiih, soda, ammocla, barytes, stroDtij, I 
roagncsiSj &e. itiay be obtained bjr di»BQlviiig ilie carbonau 
these substances in tnurlatic acid, to perfect saturatioo, r.vafc 
ing the solution, and suflcriog it to crystallize. Muriate of 1 
may be produced by dUsolving iron filingi in muriatic acid ^^> 
turaiion, evaporating the solution and crystalliKing it. M> 
of tin, zinc, arsenic, and nickel, may be obtained in a a 
manner. Muriate nt' kad is best prqiared by pouring BUiri 
acid into a solution of nitrate j)f lead, the tnuiiate of IcXd | 
cipitales instantly. Muriate of gold b obtained by i 
iDg gold in uitro-muriatic acid. Muriate of silver 
pouring roiuiatJc acid into a solution of nitrate of silrcr. 
tiate of copper is produced, according to Clicnevis, by m 
£4.3 parts of black oxld of coppCr, and 50 pails of ca|^)er 
tained by precipitating that metal from its solution, by a p||{| 
iron, and putting this mixiure with muriatic acid inla $•< 
stopped phial i the solution will then contain muriate of o 
Muriate of mercury has been noticed already. Mm-iate of' 
ninth is obtained by dissolving this metal in nilro-mutialic a( 
Muriate of antimony is forraed iu a similar niaiinei 



L^ BOBACIC ACID. ^H 


^^P ^^1 


^EI HE) composition of tbis acid is also unknown. Tt otm^ 
^■^llcd to soda in the salt called boraK, or «ur-saturatcd borate of-* 
^■oda. United to lime and magnesia, it forms the mineral called 
^■Mcwate of lime. 

^L^^ PROPERTIES OF BORACIC ACID. 

^^^^He acid appears in brilliant, glittering, white, besBhcdral 
^^^^Biifi and aactuous to the toncb. Its taste is billerish, 
^^^^HUght degree of acidity. It is soluble in alcohol which iC 
^^^^^K> burn, when set on fire, with a green flame surrounded,' 
^^^HMiite one. It is of difficult solubility in cold water, but 
^^^^^Bp dissolved In boiling water. When heated strongly it 
^^^^^Ktto glass. If heated with water it is carried up by tha 
^^^^^A* vapour. It has no action on combtistible bodies. 

^^^UETHODS OF OBTAINING BORACIC ACID. 

^^^^^Bmsolve any quantity of sur-saturated borate of !<oda in 
^^^^^Krater, and add to this solution sulphuric acid, bj a little 
^^^^^fte, till the soluliou be rather more tlian saturated. Then 



raorMTiit of flcoric acid. 



FILUORIC ACID. 



PART LXXVI. 



. HIS ia another acid of which the composilion U unknown. 
'stdUs ia a gazeous state and fbrms fluoric acid gas, (see 
L I. page 343.) United to water it constitutes liquid fluoric 

PROPERTIES OF FLUOBIC ACID. 

ilte distinguishing properly of fluoric acid is, its power of dis- 
ib^ and volatilizing bSck. Its odour resemhles muriatic acid. 
. biding exposed to a moist atmospheric air, it emits white 
U. Its action upon all the inflammable substances is verjr 
dsj it does not afford ougen to them. It has do action 
B BMlt of the metals, but it dissolves many of theii oxidi, 

METHOD OF OBTAINING FLUORIC ACID. 

^ Otie part of finely putveriied fluate of lime into a leaden or 
fdort, and pour upon it two parts and a half of sulphuric 
Lute the retort to a receiver of the same metal, contain- 



osiGBKATED uvniAric 



Class II... .ACIDS COMPOSED OF 1 



OXI'GEFATED 
MURIATIC ACID. 



PART LXXVII. 



. HE name of oxigeiiated inuriatic acid is given to the com- 
nd formed hy the muriatic acid with axige.n. By thia com- 
idon, however, tlie acid properties of the muriatic acid arc 
: increased^ as is the case with ihe otlier acids, but on the 
Itnf7, diminished. 

KUgcnaied (tiuriatic acid exists in the state cf gas, and as such 
been considered, vo!.l.p.33a. When ahaorbed by water it 
jw Jiciuid oxigenated muriatic acid. 



PROPERTIES OF OXIGENATED MURIATIC ACID. 



ited muriatic acid, in a liquid form, is of agreenish-ycl- 
' GolouL It liaa a septic bitter taste, and a very suffocating ■ 
ar. Instead of reddening blue vegetable colours, it has 
remarkable property of rendering t!iem white. In hightem- 
Ourea, when light is excluded, phospborua remains imaltercd 



nopBsncs €i» «ii,nnj»»oot • 



StrLPHlTREOUS ACID. 



PART LXXIX. 



HIS ■■f^ffffiwi" ibe imperfect d tg re e of exigi 
ftiai ; Ual U to ay, ifac mlpfaur it oot tiill^ sa 
pa. Sslplianoai Kid cutunlljr ciitis in ibc g 

PROfERTKS OF SUXPHUREOUS AC 

The and pn^ertics of mlpfanieotu aad ore oot com 
It doei DM redden bloc vegctaUe ooloan, bat oo the c 
Ktiilcn Xhtta white. It exectf little action on metallic i 
VUocts, and has a fc^le sttndioa IW the alcalies siul eanht. 
is cxccediogljr Tolsiile, aiul Ksucia the ttatc of gas. If a 
be excluded. 

For « fuUer accoont of this acid wc rekr oai reader back ^ 
solpbnrcQUs acid g», ToL I, p~ Si?. 

METHODS OF OBTAINING SULPHUREOUS AClCul 

1 . To prepare snlphureoiis acid, take one port of tnexcaty m 
fcur of concetttratcd foiphniic acid, put them into a retort, I 
ihed with a leceivcr, and connected with Borkitt's or f 



;6rEitTiES or tDLrHtime iciD. 



SUUPHITMC Ad©. 



PART LXXVIII. 



LPHUR is capable of combining with two different propOT- 
of oxigen i with the smaller i^uantity it forms sulphureous 
|j,.W^th the larger, sulphuric acid. The last of these i* the 
of our first enquiry. 

TROPERTIES OF SULPHUEIC ACID. 



c acid is in the form of a dense liquid, slightly viscid j 
n striae, like oil, when poured from one vessel into 
Its specific gravity is in general 1,85, at least it ii 
of that strength in some of our principal manufactures.* 
Its pure state it is colourless and void of odour. It is of con- 
fixity in the fire, and requires a strong heat for cbul- 
On being mingled with water heal is instnntaneousljr 
(vol. 1. p. 51.) It is not altered by osigen, nitrogen, or 
ot.. II- S 



By Mr. Sandaiiin b Queen Strccr, and Mr. Dubbs, Mild Line, Borouth. 
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PART LiXX. 






4b%. «ka cr^ to > nofaM hcs. 




S ^09 C *Mi ten i>*> a »•> «bji a Htf <( 

a n\ib«» t^tifVff tamj^. it be a tmo£ a 

XSraOOS OP OflTAIKDk G PHOSTIiORlC 

I- Tfe obtata {ilMiqibvK mM the iMOca o<' «3ah a 
tj wait aac of. For ^h poipoa^ dibtte mat 
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JU, one pound of sulphuric acid with ax or dght pounds of 

iheu add gradaaU7, and with constant stirring, 

ad a half of finely pulverized bones burnt to whiteness. 

efitrrcKcDce will take place. When this bss ceased leave 

wtiole on a gentle sand-bath for a few hours, taking care to 

loeiitly, toA (o supply the loss of water which happeoi 

itioB. After it has been suffered tu remain nndlstaTb- 

thc whole through a cloth, and wash the residual 

Tepeatcdly ip water till it passes tasteless. The fluid thus 

contains the pliosptioric acid, contaminated with lira 

ad may be evaporated in a Wedgwood's, or glass bason, to ai 

rldieil-for consistence. 

B&MAiiK...Tbe phosphoric acid obtained in this manner is n 
URj but conmins a considerable quantity of lime. To obtain 
; in its pure state, carbonate of ammonia must be added until, 
O more precipitate falls down, the precipitate is carbonate of 
am, whrcli must be separated by filtration; the fluid being then 
VSpotated to dryness leaves phosphate of ammonia. Thi 
Kpoied to heat in a china cup, till all the aminonl.i is discn- 
fig«d, which may be known by tiic mass frothing no longer,. 
tu flowing quietly. On cooling, it congeals into a transparent 
Ureaus substance, called glacial acid of phosphorus, which ai 
raaa moisture, and is soluble in water. 
ft. Wiosphoric acid may likewise be obtained by tlie rapid or 
Mnplete osigenation of phosphorus, by burning it in oxigea 
JU, « mentioned before, vol. I. p. las. 

S. Sehtete has contrived a nacthod of converting phosphonii 
Btopboaphoric acid without combustion; namely, by the action 
f nitric acid. 

Id this operation a tubulated glass retort must be half filled 
rttli pare nitric acid, and a gentle heat applied. A small piece 
if ^Hisphorus being then introduced through the tubuJure w 
be dissolved with a rapid efTervescence, and a quantity of r 
r^our will be disengaged. The addition of phosphorus in small 
piecet rauit be conliuued until the bst piece added temains u 



PHOSPHOKOUS ACID. 



PART LXXXI. 



' HEN phosphorus is burnt slowly, and does not become 
dy catunited with oijgen, it forms ao acid differicig 
D the former, called pliospboruus acid. 

PROPERTIES OF PHOSPHOROUS ACID. 

3 acid is liquid, traosparent, and of considerable 
uiQr. It has an unpleasant taste, and emits an alliaceous and 
reeable odout when nibbed, and especially if warmed. 
a bcated more strongly, part of it is rolatilized in the form 
■ white vapour which is very acute, penetrating, and lumi- 
la in ibe dark. It is mucb more volatile than phosphoric 
H; wad always contains a greater or less quantity of phos- 



HODS OF OBTAINING PHOSPHOROUS ACID, 

b obtain phosphorous acid we merely expose phosphorus to 
hair: the phosphorus by this m.eans undergoes a slow com- 
■tion, and is gradually changed into phosphorous acid. To 



t mr CAasoinc acio. 



ICARBONIC ACnS. 



PART LXXXII. 



[C acii} exists, b tiie g3Z«ous state, at C 
iret, and at aoy prtsiure of the atmosphere which wc 
of. ii b therefore a permanent, clastic, aeriform &a\A, 
M been considered 3S such imikr the article carbooic 
^ Tol. I. p. 234, to which we refer the reader for a fuller 



PHOPERTIES OF CARBONAIES. 



I 



Amoates produce a rapid edcrvescence when mixed with 
qric, nitnc, moriatic, &c. acids. Most of them are decom- 
ile b^ heat. Some of them arc insoluble in water, but be- 
soluble bf an excess of carbonic acid. Several of ths 
IB carbonates change vegetable blaes to green, and h 
ine taite. 



^^^^^H Cnooactf «>l>in.fl>cj«t^^^| 
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NimRIC ACED. 



PART LXXXIII. 



PROPERTIES OF NITRIC ACID. 



N ITRIC acid is liiinid, colourless, and traaspsrent, po«e«in 
}t very cmincDl degree all lite prupertica of adds, it 
ie aklo yellow, whicii decs aal disappear till llie tp'nUrmi 
van off. ll has a strong affinity for wuter, nnd haR never yt 
iea fbond in nature eiccpl in coaibination. It produce! fia 
hcD added tu water. When concvotrated it ctiinlei white acrl 
mn on being exposed to the air, whicli are niiric acid in 
iseoiu state. Wbcn poured on oiU, charcoal, &c. it t^U tbet 
I Sre. (Sec vol. I. p. l^.) It csuses ibe sulphureous on 
bdipboroui acids lo pass to the state of sulphuric nnd pbocplio 
B addf, by yielding to them part of itx oxigen. h h capabi 
F oxidating all the metals rjtcept gold, plalina, titanium. 



METHODS OF OBTAINING NITRIC ACH 

Nitric acid cannot be produced in any considerable qtiiiiil[t|l 
rtbc direct combination of ItH principlrB, wilbout a great d 
' l^Mur i though that it may be to formed for Uic sake of cxpc 
rlment has been shown, vol.1. p.3li. 
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PaOPBKTISS OP AKSBNITEI. SgS i 

r COttoD into the neck of ihe flask, and apply the heat of a 
imp. A dense white smoke will be formed, and become pro- 
dpitated 00 the internal sides of Uie flask. If the process be 
tept up till all the arsenic be DiLidated, (which may be known 
y introdocing a wire into the flask for a momeni, which will 
e covered with a white crust, if the sublioiatlon be not 
nmideted,) and the heat be then gradually augmented, the sub- 
imed arsenious acid undergoes a sort of fusion, and an opakc 
rtite mass similar to that met with io commerce is obtained. 

3. The arscnious acid of the shops (or white arsenic) is chiefly 
ibtaioed from arsenical ores of cobalt. These ores are thrown 
UU> a furnace resembling a baker's oven, with a long flue or 
flthnncy, either boiiEorital or winding, into which the fumes 
MMi and are condensed into a greyish or bhickish powder. 
rhh is refined by a second sublimation in close vessels, with a 
Ittle alcaii Id arrest the impurities. As the heat is considerable 
t tnclts the sublimed arsenious acid into those opake cryilallinft 
3 which are known in commerce, by tlie name of white 



.cid united with difierent bases forms sails called 



PROPERTIES OF ARSENITES. 

These combinations were formerly known by the fanciful 
tppeUuion of livers of arsenic. They do not crj'slallize, but all 
jf Aem appear in the forni of a thick viscid ye) low- coloured 
iiquid, of a nauseous odour. They are decomposable by heat, 
and by the afiiision of all the atids. Tliey have been but veiy 
luperflctally examined, and are by no means snifidently known 
to admit of a detailed description. They may be fomicd by di«- 

Iving arsenious add in alcaline solutions. 
T 3 
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TOMOITIC *CJi 



TUNGSTic Acma. 



PAHT LXXXVIl. 

. HTS ncid 6ot* nut excn in nature in an UDCombincd sal 
rai idw^ imiled to titnn, t^tigitate ifflime,J or willt iroa a 
* iDOngancse, fiuolfram.J 

PROPERTIES OF TUNGSTIC ACID. 

Tttngstic acid appears in a pulvenilcoi ftwtn, hanii to A 
louch. It is tasteless and insoluble in water. It is inc3|ia1)tii 
turDing blue vegetable colouts red, until it has beeu finl rende 
etl fiolublc hy ammonia. It is of a yelbw coIoot, which hecom 
t>luc on buiiig exposed to the li^t, (vol.1 p. 133.) Whedjt 
iato muriatic acid with tia, zioc, or iron, it yields tQ itmn I 
oxigen, auii hence the liquor becomes blue. It become* alcabll 
when boiled with sulphuric acid^ aod yellow with nitric or m 
rialic acid. Its specific gravity ii about 6. 12. It don 
before the blow-pipe, but it becomes black wlien oi 
interior flame. With glacial add of phosphorus it 
transparent blue gt^s, if the inner part of the flame 
on thetn, which loses its colour on being removed to 
part of the flame. It neutralizes a^alies, and is thi 
Bolable in water. Ammonia combined with it, oi 
of ammoDia, if dropped into liinc-waUT, iDatantancously 
down a precipitate which is longstate of lime. 

METHODS OF OBTAINING TITJNGSTIC ACID. 

:"p3rt of powdered ti 



PKOFBBTtSS OP TUK03TAIM. 

d let the remaining yellow powder, after being washed 
d water, be digested in liquid ammonia till it is reudered 
whiter. This ammoniacal solution ia then poured. 
e residual undecomposed part of the tungstate is once 
ted' with nitric acid as before. Ttie acid being again sc- 
is again digested with liquid ammonia, and so on alter- 

1 totally decomposed, 
inioniacal solmion is then decomposed by the addition of 
tUDg»tic acid becomes precipitated in the form 
iitc powder, wliich, after being washed, dried, and exposed 
:, assumes a yellow colour. 

rioKALB...Ou adding nitric acid Co the ammoniacal solu- 
I oitratc of ammonia i^ formed, and the lungstic acid be- 
ffBeparated, but this last is not perfecdy free from ammonia, 
fore necessary to heat it, or to wash it in diluted ni- 
which means the adhering ammonia ia eiibev vola- 
r neutralized, which then may be washed away by 
ll«F distilled water, 
Tbe tttng^tic acid may also be Oibtained from the mineral called 
Q which it is combined with iron and manganese, and 
^fteatiy with sties, in the stale of a yellow oxid, as directed 
. p 18- 



PROPERTIES OF TUNGSTATES. 

«e ialts arc vety little known. Most of ihem, when dia- 
■red in water, are decomposed by all the acids : these combi- 
18 occasion a precipitate, which is a triple compound, 
according to the acid employed. 



METHODS OF OBTAINING TUNGSTATES. 

TtaE%atate of potash, soda, or ammonia, may be formed by 
Hdriug tungstic acid in the alcaline solutions. Tungstate of 
BBia is obtained by boiling tungstic acid with carbonate of 
agneaia, 

T 4 



IING MOLIBDIC ACIU 



METHODS OF OBTAINrNG WOLYBDIC ACID. 

'4 method of obtaining molybdic acid consists in distilling 
irSOoiuiceEofdituled aitric add from one ounce of ns- 
rbdicua at live or more silOcessive operations, that Is to 
I or 6 ounces of the acid at a lime. A great ijuaaiity of 
s gas is obtained, and a white powder remains in ihe retort, 
it be washed in distilled water to Irce it frora the adhe- 

o be obtained b^ detonating molyhdena in a red-heat 

e of potash. The residue left after detonation, when 

■ the salt to 1 of the metal have been employed, yields 

\ sohition that contains ibe molybdatc of potash, and 

1 proper additioD of water, lets fall ihe molybdic 

e fotm of a white powder. 



□n of molybdic acid with akalies, earths, &c. forra» 
■ termed molybdates. 

PROPERTIES OF MOLYBDATES. 

I These salts are not better known than the last. A few witU 
are acquainted, have the propcjty of givinga green 
o phosphate of soda and ammonia when melted with it j and 
ion a blue precipitate with muriate of tin. 

METHODS OF OBTAINING MOLYBDATES. 

The super- molybdate of potash, is the oniy salt that has been 
mined with tolerable accuracy. It may be produced by deto- 
ing one part of sulphuret of molybdcna, with three of nitrato 
I, dissolving the mass in water, filtering the solution and 
poraiiog it. Sulphate of potash first crystallizes, but if sul- 
u'lc acid be dropl into the remaining solution, super-molyb- 
e of potash is precipitated. 




PART XCI. 



i& taadk nmclbiSBaas sodc 



ET, aad tocDC portion c^ acSdnknu unrltc of pi 
D vinegar. AVbcQ freed Iroai them, il 
Kxl, Of dixilln] vinegar. 

PBOPEBTlEa OF ACETOUS ACID. 



■ Jod i* a pexfec^ colooricM &ud, cf an agreeable 
It odoBT, tad pleatani Boor (aite, though fivqaenth, (at 
Ko not carefolly prepared) U potteases more or kss of 
pratnatic Ssvoor. It acu on almoit all the metallic mb- 
I' lU ogndNcatioDt are atleDded with a vtnetf of im- 
UieBOaieiU, and aSoid prodacb cf the greatest tiliUlj 
Hli, ftc. lu affinity to earths, alcalies, and metallic 
a infcrioi to that of the »Dtpbar>c, t 



r — ^ 

^^fnnilOD OF OBTAINING ACETOUS ACID. 
-Xw<«lU acid U Tonncd bj the fermentation of wine, ob iV 
■ccoant it i« called vinegur. However, wine is oot tadiapCiH 
oattaaj for U% production lu it is found in ibe urine of 
mala, Itc. ITie vinegar produced during ftrmentatioo il 
fram being pure acetoiu acid, bill may be obuiiocd so by ^iit 
lion. For this purpose chiise the strongest vinegar passiUe, 
luwing introduced it into a giuss retort, pldcc it in a sand-k 
or rather in a water-bath. Adapt to the retort a large te« 
and Itttr the joinings. Then apply a gentle beat, and iiKtn 
gradually, taking care lo cool the Teceii-er witb clotbs ira^ 
water. The first portion which passes over is an aqneonc fli 
but the iicelaus acid soon ascends. This is what h called diiti 
vinegar. 



The combinations of acetic acid with di^reoi bases form H 
called ACBTiTBS. 

PROPERTIES OF ACETITES. 

Aoetitee are decomposable by heat, the acetic acid it dl 
disengaged nnaltered, or decomposed. They are Ukewb^: 
composed by ihe aifusion of sulphuric acid. 

METHODS OF OBTAINING ACETITES. 
Acetite of potash, soda, barytes, strontia, or lime, oriy 
obtained by neutralizing the carbonates of these alcalies n 
acetic acid, evaporating the solution and crystallieing it. A 
tite of lime or magnesia may be obtained in a direct uum 
Acetite of silver is produced hy dropping acetite of potaib ^ 
eolation of nitrate of silver. Acetite of mercury is prodncc 
a similar manner from nitrate of mercury, and acetite of pM 
Acetite of iron, lead, zinc, and nickel, may be produced bjr 
solving these metals in acetous acid, evaporating the 
and sniFering them to crystallize. 



PKOPRRTIBB OF ACETIC t, 



ACETIC ACMJ. 



FART XCII. 



HE acetous acid, deprived of part of its carboiij changes its 

at} it ac()mre8 new properties, and iLen constitutes what 

acetic acid. The difierence between ibe acetous and 

acid docs not depeud, as was formerlj' supposed, on a dif- 

: degree of oKigenation, but on die different proportions of 

ij which enter into its composition. 

PROPERTtES OF ACETIC ACID. 



acid has a more pungenl sour smell than acetoaa acid. 
odout ii so penetrating that wheu very concentrated it is ira- 
irible lo (upport it for any length of time, it is even cauatic 
1 unable of corroding the skin. It is extremely volatile, 

METHOD OF OBTAINING ACETIC ACID. 



one part of licetate of potash, put it into a tubulated re- 
tlged in a sand'heat, and pour gradually upon it half iU 
of sulphuric acid. A violent action lakes place, and pert 
acetic acid becomes liberated in the furm of white vapours, 
the spontaneous action has ceased, distil with a gentle 
md acetic acid will be obtained in considerable (luantity. 



np OXtLIC ACID 



OXAJLIC ACIGD. 



PART XCIII. 



PROPERTIES OF OXALIC ACID. 

V^XALIC acid is always concrete, its crystals are quadt' 
leral priiois, having their sides alternately broad and n3f 
and icrminating in two-sided summits. It is particularly 
tinguished by Us strong attraction to lime, which 
that of any other aeid. It is not altered on esposure to air, 
acts upon most of the laetaJs. Exposed to heat it becc 
decomposed into carbonic acid, and carbonated hidrogea gas. 
IS more oslgeii than any other vegetable acid. 



gaatoi&i 



METHOD OF OBTAINING OXAUC ACID. 



Oxalic acid is generally prepared by oxlgenating sugaf, i 
following manner: Put one part of white sugar int» a i 
and pour over it four parts of nitric acid, of about 1 .567 
grav. adapt a receiver, and make tbe solution boil. Wl 
the fluid in the retort acqaires a brown colour, add three 
of acid more, and continue the boiling till it again bec(8 
brown, then add two pans more of acid, and continue 
b«at till the red fume almost disappear!. Having done ll 



T the tnisturc to crystallize. After having removed the ob 
1 crystallized acid, the residae may again be treated id 
ir manner as before, until no more crystals are obtained. 

My then be purified by dissolving it in water, and te-ciystallizinj 

It repeatedly. 



Oulic acid United Id alcalies, earths, &c. furms salts, calkA 

PEOPERtlES OF OXALATES. 

e soluble salts formed by the unioo of oxalic acid with dif- 
t bases, are decomposable by time-water, the precipitate 
ed it eoluble in acetous acid. Most of the alcali 
e capable of combining with an excess of acid. The terrea< 
elates are in general nearly insoluble, they are however .ill de- 
sable by a red heat. 

METHODS OF OBTAINING OXALATES. 

Oxalate of ammonia may bo obtained by carefully saturating 
iid, dissolved in water, with carbonate of ammonia, and 
; the fluid to cryslallize as soon as a pellicle appears, 
fllatn of potash, or soda, may be obtained in a similar n 
ulate of lime is produced by letting oxalic acid ^1 into 
e-water i the salt instantly becomes precipiCaled, Oxalate a 

a !s formed by mingling a solution of oxalate of p 

li nitrate of stronlia ; the oxalate of strontia precipitates la^ 

itly. Oxalate of baiytes may be produced by dissolving ba' 

fttes in oxalic acid to saturstioa. 



morrmtt or taitjisiovi Acta, 



TARTAKEOmS ACMD. 



PART XCIV. 

X ARTABEOUS acid exists in ihe juices of manjr 
(ClUsally lombincd with lime. 

PROPEBTIKS OF TABTAHEOUS ACID. 
Tarureous acid appears in the form of tabular ctyslalt. 
tutc is cxceedtngty aour. It is Dot altered by die air. tt 
dily diisalres invater. It takes lime from die nitric, mnri 
phoi^oricj and acclou* acidi. It ha^ a strong tundeacy to t 
to potash. Id onti proporiioti il foiiiH a soluble salt, (lartrlt 
potmb), bnt when tlie Rcid is in excess it forms a gait of i 
cult solubilit}-, (acidutotis lartrite of patsBh.) It is oa tbit 
Count that the presence of tartarcous acid in any solution 
caBily be detected. 

METHODS OF OBTAINING TARTAREOUS ACip 
; To obUin tnriarcous acid, dissolve thirty-lwo parts of » 
tartritc of potash in water, and throw chalk into it gradually tk 
is completely saturatRtl, a precipitate will beforrued which la , 
Irite of limei deCiint the fluid, and put the tarttilc of Ilnie 
a matr.-ujj pour over il nine parts of sulplmric acid aiid 
of water; .digMt the whole for six hours, taking cart Co s 
,from time to tirac; the tartarcous acid will then remain if 
•ndmaybe noparatei^. by means of cold water, from the s 
cf lime which has been formed, and crystallized by fUllcrips I 
craporate slowly. 
Qbkaiik...To ascert^n whedier the tartni'cous acid c 
icscid, let fall into it a few drops of acciite of lad 
wiiich ia formed, be entirely sohiblc in 





ft]PEHTIES OF TAETRITKS, 30?' 

the fluid contains no sulphuric acid; if it is not soluble, 
tluiic acid Is present : to free it froln this tlie fluid must again 
^gested over anolberrjiiantily of the tartriie of lime. 

salts foiTOed by mcafts of lartartour acid, are called 

'SITES. 

PROPERTIES OF TARTRITES. 

Q die tarlrites are decomposable by aTcd heat, the basis is 
bdiind in the state of a carbonate. Tlmy are decomposable 
ulphuric acid. Tiiey are capable of combining with au ex- 
i of acid, forming salts, called super-t^tritcs. Most of them 
> capable of combining with another base, in order to 

I ti^le sails. 

METHODS OF OBTAINING TARTRITES. 
jite of potash, soda, or ammonia, is foimed by dissolv- 
fe carbonates of these alcalies in taitareous acid, to satura- 
and evaporating the solutions as directed so frequently before. 
S of Btrcntia is precipitated by mingling a solution of ni- 
pf strontia with a solution of lartrite of potash. Tartrite 
otasb and lime is produced by dropping lartrite of potash 
Tartrite of potash .and barytes) and tartrite of 
li and fitrontia, are formed in a similar manner. Tartrite 
itasb and soda is produced by neutralizing a solution of 
lous lartrite of potaJi with carbonate of soda. Tartrite of 
El and ammonia is obtained by mixing a solution of acidu- 
tai'liite of potash with carbonate of magnesia, Tartrite ol 
rll produced by droppiog a solution of nitrate of silver into 
\tioa of acidulous tartrite of potash. Tartrite of mercury is 
jpttaled by letting fall tartareous acid into a solution of ni- 
:of mercury. In a similar manner, tartrite of lead and tar- 
t>{ bismuth are formed. Tartrite of iron and tartrite of 
r are produced by decomposing in a like manner, a solu- 
of sulphate of copper, or sulphate of iron, 
U 2 



rmarcBTiu or cmtc it 



CITRIC ACED. 



PART XCV. 



^mUC add c»sl> in ibc pua of Icmoiia and amge^; la 
npr gn^fct, craobemet, bObcnics, and a roriciy of Olber 
frolu. 

PROPEBTIES OP CmUC ACID. 

Citric acid crjiUlHsea ia lite form of rboiabniiU pn 
which suffer no aiteratioii fmm cxpotiiK to air. 11>cy int 
dinolved by vahrr, «nd ncile a Tcty sour taste, wli>ch« t 
diluted, i* excrcdingty pSeasaaL One part of boiling vnua 
wives two of citric acid. Jl acts upon ima, zinc, ija, Icti, 
vaiions olber loetals. Treated wicli nitric acid it becomet * 
rerted into oxalic and acetic add. Exposed to f 
becomes decompoKd into carbmic acid, ; 
geo gai, and a little cbarcoal reiminB bebind. 

METHOD OF OBTAINING CITIHC AWD. 

Satuiaic any c]uantjty of boiliog knuin juice, b^acStflng! 
gradually, pure chalk, in small quantities, until tl»c cflerr 
ceases, on adding to it a new portion of chalk. Doriig 
process a white precipitate w^ll be fumied, and fall down tq 
bottom, conaisting of citric acid and limr, (citrate of lime,} - 
parate this precipitate by trausf^niag the whole on a i( 
iind pour water oier it till lhi>i fluid passes tasteleis. 
fcr the washed precipitate into a matraiis, or other com 
vessel, and pour over it as much sulphuric acid ns will I 
lize the chalk employed, having previously diluted the add 
fix times its weight of water. Boil the whole about fa4 
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; agiiatiag it with a woodea spatula during the whole time, 

d tliea poor it on a Ii1ter,takiiig care to return the fluid, which 

I through, back upon the filter until it becomes pecfectly 

. Having done this, evaporate the fluid in a shallow vessel to 

»6otisistencc of a thin syrup, and leave it to crystallize un- 

The crystals obtained are citric acidj in order to ob- 

I state of purity they must be re-dissolved, the 

oat be tiltered, and re- crystallized repeatedly.* Pour 

alk re({uire in general, for saturation, 94 parts of 

The citrate of lime produced amounts to about 7| 

b decompose this, nearly 20 parts of sulphuric acid are 



D cnrobination of citrie acid with different bases, forms the 

ItCflllcd CITSATES. 

PROPERTIES OF CITRATES. 

i consisting of citric acid, when dissolved i n water, 

1^ dc<M>niposab]e by the addition of tartareou? and oxalic acid. 

; likewise decomposed by sulphuric, nitric, and mu- 

! acids. A solution of barytes, mingled with a solution of 

Btc of potash, soda, or ammonia, produces an i u soluble pre - 

METHODS OF OBTAINING CITRATES. 
■ Citrate of soda, ammonia, lime, potash, or magnesia, may 
I fonned by dissolving the carbonates of these substances in 
U acid, and evaporating thft solution. The two latter do 
Citrate of barytes is precipitated by adding a 
f barytes to citric acid. Citrate of strontia is produced 
\Dg a sdution of nitrate of strontia into citrate of am- 
BCitrate of iron and citrate of zinc may be formed by 
^ tiiese metals in citric acid, and subsequent evaporation 
illiiation. Citrates of silver, meicury, and lead, are 
D a similar manner from the oxids of these metals. 
U 3 

aniifa.'tui 



j^^0 ra»«pftTlM'V'*'AMC ACiir 



MAiaC AC3S3. 



PART XCVI. 



J. HIS ocul is foond in Uicji]iceofqDtipe apples, and ia: 
of barberries, clitcr-bcrries, go<»ebeni«8. plumbSj and Uib< 

PROPERTIES OF MAUC ACID. 

Malic acid cannot be obtained in a crystalliiie form, bat 
pcan ulwayi in the liqwdstate. Its taste is aa unpkaaaut ( 
if left exposed to tlie nir it gradually nndergoes a spontai 
dccurapositiDti. Nitric acid converts it into oxalic acid. 

METHODS OF OBTAINiPiG MAUC ACID. 

I . T»ke the jttice of apples, saturate it with potash, an 
idd n Eututtoo of scc^te of lead till It no longer occasion* t\ 
icipiutcj wash (his precipitate, which is malate of Icadj 
*y>fn it tnlphuric acid till the liquor aaiuires an acid tuts 
oot Hay mixture of bwkIijcs§, and filter the wholcj 'm\ 
t h> scporstc ilie malic acid from the sulphate of kad wh 
tnnaai. 
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. Malic icid is abo obtaiaed by adding to ihe caressed juice 
r bodsc-leek, a solution of acetite of lead, tiU oo further preci* 
tete ensues. Tbe precipitate, after being washed, may be dc- 
nposed by sulphuric ac>d as before. 

1. Malic acid may likewise be produced" by diallUiDg equal 
iDtUies of nitric acid and sugar, till the solution acquires « 
DW}! colour. The sugar is thu^ partly converted into oxalic and 
■nly into malic add. The oxalic acid may be separated by ming- 
; the golution witli tinK-watcr, until no farther precipitate 
»} the malic acid is then left behiud. In order to obtain 
in a pure §tate neutralize it with Hme, filter the solution, 
1 mis it with alcohol. A coagulatioD now takes place, fof/ 
I vater separates, and the malic acid, united to the liinc. 
By be obtained by filtralion. Having done this let it be dia- 
Ived in water, and add to it a solution of acetite of lead until 
^ferther precipitate ensues. This precipitate which is malate 
' \ead, taay be decomposed by sulphuric acid, as before di- 



Mallc acid united to different bases, forms the salts called 

klATCE. 

PROPERTIES OF MALATES. 

These salts are Hitle known, they haye been esamineil super- 
jittlly by Scheele only. The malates of potash, soda, and am- 
onisare deliquescent. Malates of lime, barytes, and magnesia, 
e rely insoluble. 

METHODS OF OBTAINING MALATES. 

Malate of potash, soda, ammonia, lime, or barytes, may bfl 
by dissolving these alcalies in malic acid, and evaporating 
solutions. 



9KBIHGD OP OBTAIXISG 1 



bf aeabaiittog bcnaoic ni wtt d 



CAMPHORIC ACKD. 



PART C. 



PROPERTIES OF CAMPHORIC ACIO. 



^AMPHORIC acid mists in iJie form of white crystals whicli 
lore^cc in tlie air. Its taste is acid and somewhat bitter. 
rangly rcddeus veget-ibie blues. It has little or no odour. It it 
is soluble in water, in alcohol, in sulphuric, 
d muriatic acid. 

HOD OF OBTAINING CAMPHORIC ACID. 
a retort one part of camphor and eight of nitric acid, 
f niislure, and repeat h three limes on the same resi' 
1 like quantity of acid ; after the last distillation ii 
hiplished, crystals will be found in the retort, which 



jIIic salts formed by camphoric acid with dit&rent bnses, ate 
lenoniinatcd cAMi^naitiVTEs. 

PROPERTIES OF CAMPHORATES. 

All the camphorates koown are easily decomposable by Ltat j 

jed with the blow-pipe they burn witli a blue flame. Theif 

BSte is a saline bitter. 

METHODS OF OBTAINING CAMPHORATES. 
Camphcraie of potash, soda, or ammonia, may be obtalneij 
y neutiali/iiig tliese alcaliea with camphoric acid, evaporatinj 
Kibe solution and sulFering it to crystallize. Camphorate of iJnw 
taod alumine may be produced in a similar manner. 



rsoPi^nTtit* nr riuuic aciu. 



PRUSSIC ACID. 



VART cm. 



X ins atid derives its tume from xhe pgmenl cnUcd I 
Wiif , of whidi ii forms a caraponinit pan. 

PROPERTIES OP PBUSSIC ACID. 

Pni)>ic iicid exists in the form of a colourless fluid. It 
»lioiig odour sreaily resembling that of peach-tree Aavren, 
bnii»cd bitter ulnwDds. Its taste it sweetish but Bcrid. 
vcfj' volatile aud iiillnmniablc when iw llie stale of vapour of 
U docs not reddctt Uie niosl delicate vegetable blues. It la i 
decomposable at high tctnpcratures, and becomes coiivcrto 
ammonia, cartjonic acid, and carbonated hidrogen gas. 
not act upon any of ihc metaU, but readily unites with n 
llieir oxids. It h.ti ^t great tendencj' to form triple e 
with alcalies and metallic o.vids, and iu tlui &taie ic d 
all metallic saliSj and hence It is one of the most ^ 
Bgejin of ttic chemist. 



METHOD OK OBTAINING PftUSSIQ i 

Hie process Is as follows : Put into a glaits mattJts t,V< 
of pnlveri/ed Pru^ran blue, one part of red oxid of i 




MfTMCIDS Of OXTAIMIKB FBOtltC ACID. 
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id six parts of water i boil tbb mixture for half an hour, agi- 
ting it frequently, then filter it, and pour over the residQum two 
irts more of boiling water, and hdving united the liquors, eva- 
»atc the whole to obtaia crystals. 

fiATioKALC.Tlie prUBsic acid quits the oxid of iron to unite 
the oxid of mercury, with which it forms prussiate of mer- 
uy, which can neither be deconaposed by acids nor alcaties. In 
let to disengage from it the prussic acid, dissolve it in water, 
lake the liquor abo\-e mentioned not concentrated: pout th« 
Iftfllity obtaineil in the preceding esperimenl, inio a bottle con- 
ning about an ounce of iron filings, add nearly three ounces of 
DCeDtrated sulphoric, or muriatic acid, and shake it well for 
B minutes: the mixture now becomes black, for the iroo 
6s to the oxigen of the mercury, and combines with the 
. Leave the fluid at rest, and then decant it, and put It 
a retort placed on a sand-bath; adapt to the retort a re- 
s', containing a Utile distilled water, to absorb the acid, and 
fully Jute all llie joinings. By the help of a gentle heat the 
acid, being more volatile than water, will pass over first; 
vhen about a fourth of the li<]uor has passed, stop the ope- 
m. 

the liquor which passes contains a little sulphuric acid: to 
K it from this acid, distil it again wiih a veiy gentle heat from 
IveriKed challc, and prussic acid will be obtained in the 
ilEst purity. 

nualc acid may also be obtained by putting prusaiatr of pot- 
and iron into a tubulated retort, and adding to it gradually 
htlric or muriatic acid, and heating the mixture ; the pnisslc 
becomes disengaged, and is absorbed by the water preTiomly 
JDCO the receiver. 



combination of prussic acid with different bases forms salts 

fKUSSIATKI. 

Tot.. II, X 



4U Iltr I 

potable bjr acids- Thp triple pr«s»i3tes| 
liase beep tgt^t pwtkujaily puuniwd, 
I^Qitant 9cUo» tt>(? exercise qpon oilier b 



M^TlijqEtS OK OBTAINING 1 

ErutsioJt ^ p9tafih ffnil bov. 1^ beetl 
tbia ifpporunt salt arc ^e foUowiag : 

Pnepare p^t polash, 4s diluted tiefijref 1 
Qiasolve it in Ave tiroes Up weight of 1 
lution into a glaw receiver, placed ir 
q? iao°, and (hen grsdiiaHy udd tfae best | 
49^1 ii(icctiog Bfiv portiqm^ a,s the fomifarfl 
Sfl^ supplying W^tei as fast as it evaporat 
poTtioDs of Prussian blue are no longer disc 
creafe (lie beat to boiling, aai continue jX 
MXtfs; tbe ley tbus 9b(aine<l, and GaLorate j|| 
0|Kidt7Stely diluted i a precipitaitc vriU api 



: be lublracted ttota that of tbe pracij 
Hence the w^gbt of the crystals, in ■ 

e soltttion, should be noted, thai ihe qnantity 
cipttation nuy be known. Cue irnitt be take 
beat till tbc oxid of iron becomes brawnj for 
it weighs coDsideraUy more than it should. 

Pmnett of iiute aad inin may be obtaioc 
psTts of Pruuian blue, in about 56 of lime-wau 
mbcxUitill the {>n:i99icaciJia neutralized wilhlhi 
be known by its not alteri og the colour of turnxti 
lUi/r •/" taryles and iron is best prepared acco 
method, by adding Prussiaa blue to hot barytic 
poition added ceases tu be discoloured ; the solt 
filtered, evaporated, and ciysiallized. Prusskil 
irvK is produced in a similar manner. Prussiaxe 

a blue, is prepared by igniting, with a model 
of dried blood and 2 of carbonate of potash, 
ley is obtained, by the a^^ion of water. Hiia 
solution of one part of sulpbate of iroi 
alum ; a green precipitate is formed, which, ' 
diluted muriatic Kid, assumes a bcautifol bio* 



---tmLVa 



rSOPERTIES OF LACTIC ACID, 



LACTIC ACIB. 



PART CIV. 



L HIS acid exists in the «>Aiy of milk. 

PROPERTIES OF LACTIC ACID. 

t acid is capable of existing in the solid state; but it 

acts moisture, and becomes liquid, it has a sour 

Bt atroDgly 0](iil:iies iron, zinc, copper, and various other 

THOD OF OBTAINING LACTIC ACII?. 

my quantity of whey, evaporate it very slowly to one 
, and then add to it lime-water till no ferther tur- 
t appears. Filter the mixture again, and let fall into the 
Std, diluted with water, a solutioo of oxalic acid, till it produces 
OfiirtherclouUineaa. Then filter it and evaporate the fluid to the 
oristcnce of syrup, and mingle it with alcohol. Having done 
J separate the fluid again fay tiltration, add to it a small quao* 
r of water, put it into a retort, and distil oiF the spirit j the re- 
g water theo contaios the lactic acid in a pure state. 



mbinatioD of lactic acid, with difierent bases forms 

iCTATBS, They have not at yet been examined 

acy. 



SfSACIC ACID. 



PART CV. 



PBOPEBTIES OF SEBAaC ACID. 



OFBACIC acid exists in a concrete fcmn. 
nocitlei, |{ i« void of odour. lu tajtc is slightly add. 
huitfit it llquuftci lifcc UlIoH'. ft \i soJublc id cold wjUct- 
Ing water dissolves it very readily. It is nbo soluble hi ) 
It prcnpilntcs tlie ncetites and oitiatea of silver and mere 

Ml-rTHODS OF OBTAINING SEBACIC ACID. 

Dl»ti| ixig'a Inrtl. wah the proUoct with hoi « 

1 toluibii of Rcetite of lead, till itoccaaionsno Airlfac 

Ciillper ihiii precipitate, wash it, and dry it. 
I*, pour ovrr ii sulphuric acid and heat it; a subtti 
MMhliiin iHt will then .ippHir on thc'surfHce. This, beingia 
mi. >i^Hiini in boEling wiicr, and suffered to cool, c 
and is icttjcic add. 



Th« cwubinaiUw of tcbacic acid with diffcnr.n uj.t-s, lo 
ull» tallwi sKitkTBa. Scbale of potaab, soda, ammonia, 
4M crytUUizable. 



•larMTtn «r tkccrcAti*. 



i<4ceiGAeiDk 



PART CVI. 



L &tS acid has' ikin discovered iy Dr. ^argdn, (n a n^-Iifte 

ace called white lac, fonned by certain miedi of t!ic coc- 

) (ribc. By ezpo^iog tliie substance to such a degiee.oT tteat 

» UTis jilst suffidciit to liquify it, a fluid was oblaine J to whlcli 

e Doctor has given tbe name of laccic acid. 

PROPERTIES OF LACCic ACID. 

! acid naturally exists iti tbe fi\iid alatc. Tts s^ifii: 

■, Pearson found to be 1.025. at 60°. It strongly rCiT- 

r stained with litmus. It hag a saline bitter taste. 

Eated it smells precisely like newly-baked hot bread, 

iting it to be exposed to the atmosphere it becomes 



.«* 



tiarnnst or somic *«». 



BOAtBIC AOD. 



PART evil. 



X HE pfalgna, or nwdt of dte lilk-wono, parlundatljr 
the stale of a dtfjsalis, coDtaiiu an acid liquor, said to 
pecnUai naRirc. T^ acid is obtained by ^quarziog the j 
tbe chcyuli^ ihiougli a cloth, andprecipitatlngtiicaiucilage 
•dsuxturc of alcohol. Or, it may be obtained by dlgol 
duyulit in akobol, ipixing the infusion with a little wsti 
snbOactmg the alcohol by a gentle heat. The acid dnu 
ed b of an amber coloui. It afibrds prnsBic add when i 
with nitric add. Its other propcities an4 comtnoMtoos 
tberto Utde kaowa. 



V 



F AMNIOTIC ACID. 



ABIMOnC ACIID. 



PART cvni. 



AUQUELIN and Buniva have discovered a peculiar acid 
the liquor of ihe aninbs of the cow, lo wliich they have given 
e name of amniotic acid. 

PROPERTIES OF AMNIOTIC ACID. 

Amniotic acid exists in the form of a white pulverulent pow- 

It is slightly acid, but sensibly reddens vegetable blues. It 

I dilGcultly soluble in cold, but readily soluble in boiling water, 

in alcohol. When exposed to a strong heat it exhales an 

ir of ammonia and of prcssic acid. Assisted by heat it de- 

s carbonate of potash, soda, or amcnonia. It produces 

diange in (he solutions of silver, lead, or mercary, in nitric 
idA. Exposed to beat, it yields ammonia and prussic acid. 

1 Amniotic acid may be obtained by evaporating the liquor of 
e amnios of the cow to a fourth part, and suffering it to cod, 

rystals of amniotic acid will be obtained in considerable quantity, 
Whether this acid exists in tlie liquor of the amnios of other 
nimals is not yet known. 
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X HIS acid exists in Ihe urinary calculi, and also 111 hm 
tuioe. Tliatspccicsof calculus which reseoiblesi^ood in ItfOi 
and appearance, consiiU almost entirely of uric acid. It 
fomierly called litbic acid, a name now superseded by the j< 
cious remarks of Dr. Pearson, to whom we are icidebted for 
Iborough knowledge of it. 

PBOPERTIES OF URIC ACID. 

Uric acid crystallizes in thia plates. It tias very Btlle tt 
or odour. It is infohible in cdd, but soluble in 3O0 portt 
boiling water, it thtn reddens delicate vegetable bines. It u i 
ictcd upon by muriatic acid. Solpboric acid, asKi^iod by he, 
decomposes it. It is soluble in nitric acid, and 
to it a pink colour. The solntion tinges anima! matter of 
sttne colour. It comblnn readily with alcalies and eaitfat^ i 
forms salts, which are decomposable by most of the othex ati 
The combination of uric acid with potash or soda, fomu ia 
pounds nearly void of taste. The last is found cfystallized in 
human body, forming the gouty concretions of those 
with the gout. 

The acids called Formic and Zoonlc arc nothing nu>re I 
acetic acid. 
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STRUCTURE OF PLANTS. 

EGETABLES are organized bodies, which are nourished 
sabstances, receiveti by and prepared witbio ibeir vi 
all. Tbey are all produced from seeds. Tliey grow on the 
mil) at the bottom and on the surface of the ocean, and other 
r»ben; and /lariufficQJ upon Other vegetables. 
Tl>c structure of vcgetabki is nearly the same in all of thecn. 
ley are composed of three principal parts, namely , the bark, 
U WOOD, and the pith. The lark is the outermost part : it 
men the whole body of the plant or tree. On examining It 
linately, it will be found to be also composed of three distinct 
abtlances, called the epii/ermM, the ^arenciyma, and the cord- 
U layers. The epiderrpts is a very thin transparent membrana 
rbich covers the whole outer part of the bark- The parenchy- 
\a is placed below it : it is a succulent green membraite of a T«- 
ifbnn texture. The cortical lasers are the undermost : they" 
list of several thin tuembraoes, compwedaf a multitude of Ion- 
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^(uJinal fibrei, whidi crost cacb other, uid fbnn a kind of xM 
worli. The Knicd lica under the birk j it mDsliliites bj tit 
greiUsI parr ot" ilie tree or « rgctildc. It ootaUts of 
lajren, which arc composed of loDgiludinal fibres. Tbc pitk 
•ttBitcd in tbe c«Dtre of the wood : it it a vct}' tpoagy lubilance; 
sad containt a vast nomber eS cdb. Throiigb all tbeK dlffen 
f^rU of the pdaal, Tuseb aic abundantly d'lftrtbated, by mcsu 
wbkh (be fuoctuuu neccuarjr for the Hfc and rc-produciloo 
(be Tcgetable me carried on. The coudiitons Dcceuarx for ll 
p]r|HKe constitute the chemical phenotneiui Ot'TegcUtlon. 

PHENOMENA OF VEGEl-ATION. 

If 3 seed, which cooststs of three principal parts, nameljr, 
eotytt^v, the radicU, and the pLiviula, h placed 
favownble to its vegetation, it absorbs moisture, swells, and 
eooiC3 (of). The radicle is cocvcfted into a root, and 
into the earth. The colyUdons emei^e above the ground, » 
expand in the form of leaves, (called the seminal Uava}; ai 
the plamula becomes the stem, to which the leaves are bjS 
ed. The whole seed, during (his time, changes to a subitance i 
a saccharine nature, which serve* for the liret food of the pUU 
When these appearances take place the seed is said togenniao/f < 
grow. The food uliich was laid up in die seed for the 
plant it then exhausted, and the plant derives its future' 
Joent principally from the air and soiL 

FOOD OF PLANTS. 

Tlie food of plants consists of water impregnated wltH 
ble and animal matler, and several gases ; but water and airn 
the principal part of the food of every vegetable. They aicdecoP* 
posed in the vessels of tlie plant. The bidrogen of the water '■ 
reiainedi the oxigen is also absorbed, but the greatest part of 
appears to be evolved again by the leaves. Water also serrea '^ 
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plants with carbonacetius matter, vbich it diSrisefi ihroagh 
nd the ^ante principle is absorbed from the ainn 
of caibonic acid gas. These ate the only sources whencr 
contained in regcubles which grow in water and 
am be derived. "He influence of heat and light arc well 
rn to be also very cssejili;:! to the life of planu. 
emaDoerin witicb the ftinctioRs of vegetables arc carried 
hidden from our view ; they appear to be analogous to ihe 
lootion and ciuurishme^it of animali, and therefore belong to 
;ieticc of physiology. 

IMMEDIATE PRINCIPLES OF VEGETyVBLES. 

e inuoediale pans of vegetables which are obtained by 
C, easy, and frequently mechanical extractions, and whicli 
ituie every kind of vegetable niatler, are MUCILAGE, 
UMi STABCH, ot FECULA; JELLY; SUGAR; 
TEN; FIXED OIL; VOLATILE OIL; CAMPHOR; 
Sj RESIN; EXTRACT; CAOUTCHOUC; ACIDS, 
;iN; COLOURING MATTER ; SURER; and WOOD, 
GNEOUS FIBRE. 

trciLACE, DB Guu. This substance is void of odour and 
It is not fiisible nor volatile. It is ■soluble in water, but 
n alcohol or oils. It suffers no change on being exposed to 
Its »olmion in water is adhesix'c, and used as a paste. Nitric 
coDverts il into mucous acid, (page 318). Il is found in all 
g plant!, and often exudes spontaneously from certain trees j 
ipeciei of mimosa are the most productive, particularly the 
lea. Gum arable, and wild clierry-free and plumb-tree gum 
litsamples of ill is kind, Cruikshank obtained from gum, 
icd to heat in a close vessel, mucous acid, carbonic acid, 
-carbonate and ammonia; the residuum consisted of charcoal 
iidng lime. Its principles are consequently o\igei), hidro- 
carboD, nitrogen, and lime. 
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StaRc». ok FkculA' «>»Etitnte> tbc diicf port of all thr 
trittae gaiv. B»xirf coowtU >ltDDn cDtircly of il. Jl iff( 
ID the ibtm of a light, wbite, intiptd, inodoioat pawd«r, i 
lo the tDUcb. It is ituoloblc in cold, but twiy lohiblc tn b 
<ng v«Ui7> wiiii n-luch it fotau a ibick (ttitej vhkb. wbCD 
asMime* lbl^ apfioraDce ofs Urtni'tratupaceM jelly, (oloblc^p 
in tiot water. Nitric acid coaverta it into oxalic and iwfa aq 
> It b infUianuhle. Starch msy be csiractcd front vbdt, r 
lioUtoM, See by beating or kDcading the flour of Ibe Eohtttai 
witb a brge (]uimtlty of water, litis fluid take* up tbc fin 
part of iIh: tiordi, and depotiu it again i (Iw water U [boi i 
canted, and the aUrcli i» suffered to remain in tlie water iHi 
become* sour i it is thc& wa»hed repeatedly and dried. Iti 
lenury compound of carbon, hidrogcn, and 9xigen. 

Jbllv Ii3» a tremulous coDBbtoRoe. Jt U catily- sohtUi! 
hot bet difficultly *o in cold ^valer ; wlieo strongly boded 
aoinc time it loses die proftert)- of gclatioiting." It bas a pleai 
tute, and is always coloured by the ^idt from wlajch it i*obU 
ed. When dried, it becomes transparent like glue. It it 
btincd by pressing out thejuice of ripe fruits, allon-ing it IP 
pose, and boiling it up and straining it through Sanitd. 
juice of blackberries, curranis, gooseberries, Src 
witb sugar and gelatini/i-d h u'dl known. 

SvCAB. Its propf^riiea ate well known. It is r«rf «imHl 
diffused throughout rcgetablu) the juice of the nsu<-i; 
affords it in abundance : it U likewise obtained from thtt S 
maple ; from the bcel-root, &^- ^e process for ilie picpia 
of sugar is, to press the juice, to boil it witb lime-tvatet^ 
with the serum of blood i to oeulialize some otalic •Bl4r 



■ HcBce the rcuoD wfayia miking jc]liD,if the fjMciir of toprlkaat' ^ 
Ibic of iht joke, it rcquiiu to long boiliiie lo tvipvatc itac tupndvmu imi, 

iFrt jtltjr lam iu gelttinlzmg frofticj, or if ii d«a trtiiinltr it looii ^wk. 



nlUIDIATB r&lNCltLEf OF VBCtTAtLCt. 



3U 



itte from it aaaj inipuritica ; and then to evaporate It to « 
taia consUtcnce, and cast it in n moult], or iiUler It to cryi- 
■llize. The coimtitueDl principle of sugar aie, oxigCHj ciubon, 
dliulngea. 

)i,OTS>i It an elastic, ductile, secniiiigly fibrouH, or tneni- 
IS subttance, imohible in water, and piitrefiablo Uko aili- 
ll natter, lis lasle is insipid, his slightly soluble In alcuhal. 
S dissolved by akabes. Dried gently, it becomca icmi-t»nii-' 
at, bard, and breaks witli a nuise and «ni(iotb fracture. It 
' be obtmned by working or kiiending fioar repeatedly 
b water, the insoluble mass reinaiuiag it (gluten. It amy Le 
taincd frDin the expressed juice of ncurvy-gtiux, cresses. Sec. by 
'cly sufieiing it to stand exposed Co the air, tn order to tepa- 
c colourlog Rialter, ond llien boiling it briskly for a few 
'he gluten will coagulate, and may be separated by 
It consists of hidrogen, carbon, and nitrogen; ami 
] the preceding vegetable principles by containing n 
T portion of nitrogen. 

pOlL ia ah immediate principln in rruuy vegctablu 

It thick, mild, ioodoroDS, or slightly vloroai. Jt U 

a very hot, or reduced Into vapours, fl Aiotht 

1 tlie air, and thickens OT bocome* concrete. I( 

n water, and fbtnu soaps with atcaliea, Flud oil* 

y except in ouUiin-e s«edi or kernels, it is citnctcd by 

ll prcsKiTC, or by tntnratioa in water. Oil of nimt, 

. bdoDg to this ctass. 

sOtt if aflnidof aitraagaroRiMicoiloar, asdiCTtf 

Sk toy biflaniiiiibk, and Mt a^ Mpvai&ahk fey iK 

%.U«il«IBndM31X*. IisiHfoUeiDaleoM, It«x 

pilar, md 't tatHy iiili«MMi*lr bf As ifc< 

It it woally obcUMd by a i t j uii i g l uyn 

o widi valf; put cf it beBco» dBolMd I9 
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that Ai^, bat the greatot part floalx on the tmfiux. Oil 
lavender, nwenary, &c. sk volatile oils obtainod in tliat 

Cakphox is i white, concrete, ctyitatlitie, brittle nutter, c/i 
Mrang puiigimt taste ond odouri highly volatile and Inl 
blc. It i&!ioliibtc in alcnhol, ether, aod oil^ ) if aler takct op 
mIntUe quantity. It is soluble in sulphureous, muriatic, orfliwii 
iicttt gas. The nitric acid also dissolves it. but tlic camphor aim 
teparates and floats upon lU iurface in the form of au oilf-ld 
fluid. It is principally extracted tirom ihe branches and W(«d( 
the lnuTus tampkoTa, a species of laurel, growing la i 
Japan, Sumatra, S:c. by submitting IbRm to distillaiion. 1 
rampbor thus obtained, is afterwards purified in ttiii, and oil 
countries, by re-subliming it. It exisU in small quantiliet 
thyme, rosemary, sage, and many ather labiated plants j it n 
be extruded by distilUng these plants, and exposing iheif 
to the air at a temperature between 22° and 54°. The 
grachially evaporates, and the camphor is leA behind in a apoA 
line ttate. It consists of hidrogen and chaicoaL 

Wax. The obvious qualities of wax are v%ll known. It 
insoloble in water and in alcohol, but soluble in volatile and 6» 
oils. Alcalies form with it a soap. It is very fusible, and u 
mable at a high temperature. "Wax is formed oo the anthenei 
flowers, whence it is collected by the bee. It is likewise (aa 
upon the upper surface of the leaves and frui ts of many trete. 

RsiiH is either in the concrete or fluid stale, it is soltiMe 
alcohol, ether, or oils, but not in water. It mells at a hejt o 
exceeding that of bailing water. Heated strongly It biuiis. 
possesses a certain degree of transparency. Its colour is la gee 
ral between yellow and brown. Resin frequently exudea i|ib 
taneoualy from plants, or flows out when they arc wounded I 
that purpose, Sandarach, mnatich, turpentine, &c. are resias. 
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£xTkACT exists abundautly in the joice of all planU; it is 
Qlable in water, in alcohol, and in diluted adds; but in&oluble 
etber. It bos a stroog aSmt^ for alumitie, Exposed to air it 
jadaaiiy absorbs <7xigen, and thea loses its solubility in water, 
c effect is produced by oxigenated muriatic acid, It it 
tained by mecbanical pressure ; by the simple infusion of the 
I liquid i or by ils decoction in water, and subsequent 
RBtioration. lis component principles are carbon, bidrogen, ni- 
rogCD and oxigen. Opioro, liquorice jaice, &c. are extracts. 

Caoutcrooc, or KLASTic gdU, is a concrescible juice, re- 
'kable for the great elasticity which it acquires when dry. It 
be stretched to a considerable extent without breaking, and 
lediatdy contracts again when the force is withdrawn. It is 
ble in ether and volatile oils. When exposed to beat it melts 
btttos with 3 bright flame. It is principally obtained by 
Cturing certain trees of South America, namely, the k<Kvea 
Uchouc, and \h.ejatri>pha eta$tica. It is first thick and milky, 
becomes concrete on being exposed to the air. The black- 
eoicai of the Indian rubber of commerce is owing to the me- 
of drying it. It exists also in the missletoe, in gum mas- 
I, snd in Tarioos plants. 

iCtt>s. The acids which exist ready formed in vegetables are 
citric, malic, oxalic, gallic, benzoic, tartareous, acetous, 
suberic. They baye been examined already under their res- 
head^. 



'ahim is obtained in the form of a dry powder. fU taste is 
r stringent. It is soluble in water and in alcohol: the sQ- 
Utf when concentrated, feds unctuous to the touch, and 
bSi when agitated, like a solution of soap. Its principal pru- 
y is that of forming an insoluble compound with animal jelly. 
thU property is founded tbeartuf tatming. Taninmay beob- 
'oi>. u. Y 
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iPONTANEOUS CHANGES OF VEGETABLE MATTERS. 

Having considered those immediatB principles of vegetables, 
vbicb constituie tlie body of die plant an*which are discoverable 
by eimple processes; we shall now esamiiic the spoutaoeoua 
cbaogea ihcy undergo from the re-action of ijieir parts apon each 
Other under certain circumstances. 

It is well known tliat allorganized substances, when dead, snf* 
fer certain changes, if placed ia a certain temperature, and in 
»DtBct witli air and water. Our present task however is to 
nnsider only such changes as iibould be examined by the chemi- 
»1 philoaophec, on account of the light they tlirow upon many of 
the phenomena of nature and art ; we shall therefore begin with 
the theory of fermentation, of which three kinds are distinguish- 
ed, the \inous, acetous, and putrefactive, characterised princi- 
pally ima each other by the nature of their products. 

1. VINOUS FERMENTATION. 

Before we consider this species of fermentation wc mort pre- 
Bise, that by the term fermentation in general, i« understood a 
pKitaneous motion which is excited in tegetable or other orga- 
nized substances, and which totally changes their properties, 
rbe conditions necessary for that pui-pose are, a certain degree 
rffluidicy, a certain degree of heat, and access of air. 

All vegetable substances, .containing saccharine matter, are sus- 
ceptible of the vinous fermentation. When any sweet vegetable 
[uice or other saccharine matter is suffered to be e]i:posed undis- 
turbed to a temperature between 60° and 80° P. it first bcconaea 
tnrbid and viscid ; an intestine motion and increase of bulk gra* 
luallj- takes place ; air bubbles are discharged from its whole mass, 
mrstihg forth with a perceivable noise, and forming a kind of. 
fivdi or yeasi ; the sweetness of the fiuid disappears, and a pun- 
gcoi taste is acquired. After a certain time these pbenomenft 
Y 2 




ate, iIk flniil depoiaB a oopiou* tedtmeaij and twcomcs ag»o 
cv, br^i. and inm^arcnt. It hat then acquittd ■ briik 
Me, ■ Tiooui oiloar, am! aa intiokstii^ pnwcr. 

WIXE. 
W^r u thr pndoci af fsmciiUticM), obtniocil, wdci ania 
n^Mimincet, from the oprcMc J juice of the gnpe. Hicgi;^ 
■n pat iciu a Tn«e), exposed u> a tetnpcnrarc of iboot iff 1. 
initted lod iDudi agitated i aftrr which ihe fenneRUliaitaa- 
uicd, nad ibc appeannccs bcibrc mentioned take place. Wbca 
lie iermrntatiOD frsMes itie wine is dnwn oS tram the Ico bU 
ukx, wbcTc it nndrtsoe* a icoMuI, tlux^h insensitite ft 

s-tiich more intanatelj deretopei its ptinciple* ; and tt i 
I diauge wlucfa csosei ibe diScrcDce between old and n 
i«. Wine >* more apiritnoiu and iDtoxicatiog at tbe qnaif 
Mty of nocbarinc mat1«r eocuained in the joice of the gnpe 1 
tprUta. By proceatei ^inular (o this, rasio, gooicbcrry. b 
ether wiaci ; cf d?r, and peny, ttaair te ohilined. 

BEER. 

Porter is made in this countfy from barley in tbe 
manner: barley u titft reduced lo malt, by being ateeped 
water i it b then Anwa off, aud the barley is apread upon a Ad 
about 6 indies thick, where it begins to gcnnlustc. 

is suffered to continue till ijie radicle is y or j ut'ibe 
of the grain. Ai soon as this is accomplished, the gnio 
spread lliinner, and tnrticd over rwice. a day, for B«eral cbyij 

then transferred to the kiki heated with wood, and dried higbl 

till it acijuires a hrown colour, it is then called irotvti «ul 
Prom this malt, porter is brewed in the following manocr : 

A (juanttty of malt, freed from ita germ, is coarsely groiOMli 
put inloa vessel, called the math-tub. Hot water, ander (he 
greeof boiling, (of about 160° or 180° F.) is poured 
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vbole ii stttred intimately together, either bj' madiinery f or 
ly the hand of man 3 by this means the soluble part of the malt 
■ extracted. Wheo this operation is over, the liquor, called Uui 
txtrmt, is drawn off. Aoulher infbsion is then made by m 

( water of a higher terapeinturc, whicli of course is weaker 
than the former, and these are either mixt 01 kept separate, 
tolh have a sweet taste, ihey contain the saccharine, the extrac- 
ive, and tlie gelatinous parts of tlie grain. Ttie infusion tbu9 
Attained is called (cur/. It is then boiled with bops to give it a 
^0 aromatic bitterness, and lo render it less liable to be spoiled 
a keeping; aiid is cooled as cspeditiously as possible in very 
BTgc sliallow vessels called coolers, tn which it measures no more 

lan from 1 to 2 inches. As sooa as it is cdd it is transferred 
aXo t\iLC ferm*nting-tuh, a certain quantityof yeast is added, anti 
be wh(dc is sufTcred to ferment. When ^e fermentation bad- 
idvsnccd to a due degree, and the yeast ceases to rise, the beet 
S divided into sraallei casks, to facilitate the separation of the 
>eaat; aiid, lastly, it i§ conveyed into barrels, and kept in cool 
, with (he precaution of supplying the loss it suffers by 
niion. Eight bushels of roalt, and lolb. of hops produce 
Ipan an average JOO gallons of London porter. 

ALCOHOL, OB ARDENT SPIRIT. 

IS wine or beer be distUted, a colourless fluid parses o\'er into 

b« receiver of a strong heating taste, a penetrating odour, and 

n intoxicating property. This fluid is called ardent spirit. 

» capable of being inflamed withotit a wick, and burns without 

:e, 2nd with a £ame which is blue at the edges and whi! 

Dilddle. I( is very volatile, and consequently cvaporatei 

ineously at common tempera tares. It is miscible with 

and alcalies. It dissolves resins, sugar, essential oils, 
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, tK. ItU decompoicd by moit of die deoie aclth: 
e roalt u b very oduruos, pungent. Inflammable, avA higtUjr 
ilitUc tluitl, citlled ether. 
Jo prepare sulphuric ether, any fiuantity of ttUpharic acid' u 
radunlly mingled with aa cqu.tl weight of alcobol in a re.torti 
It it Ihcn applied by a gand-batii, the retort being ronnectod 
ilh a rcccivcv kept cool by walcr; a colourless fluid condensei 
rer. When the dislUlfd liquor amounts to ubout 
lit' tl]e quantity of alcohol employed, or wh^n the neck of the 
Hurt becumes obscurnd wiiii white fumes, the distillaUon Is to 
stopped; a thick black fluid remains in the retort. The 
istillcd liquor, which \s the ether, impure ftom the admixtace 
{ water and Eulphiireoos acid, b to be mixed with a smdl qoan- 
ly of pota.ih, and subjected to d'istillaCioD by a vcfy gentle bcU. 

lit oblaiiied nearly pure. 
Ration ALB... Tlic theory of ihe formation of ether is far&ooi 
ixorately ascertained. A«e<'^ilg to the explanation 
fhich, till lately, was generally received, in the formation of 
Dlphuric ellier, the alcobol a decomposed by pan of its bidro- 
cn atiracting part of the oxigen of tlie sulphuric acid; the h»- 
ictions existing between the principles of the alcobol 
eing thus broken, a large quantity of carbon is precipitated, 
nd the remaining elements of the alcohol combine, and fom 
e ether. 

Nitric ether may be obtained in the following manner: Two 
arts of alcohol are poured into a strong glass-bottle, prcrvJded 
a ground stopper, and placed in a frigorific miiture, ot In 
mingled with ice broken sRiaU, and in thi> situation the 
Icohol is BulFered lo cool some degrees below thefreeiing poloL 
)ne part and a half of nitrous acid are then successively affiwed, 
;1 by drops only, and at sufficiently long intervals, for fear of 
e mixture being healed, which, as likewise every agitation, 
mght to be mobl cautiously avoided. When tlie mixture ts 
ompleled, llie glajs is for some time left standing quiet tn ibe 
sld, and well stopped: The ether is, after this, found swim- 
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calug OD the surface, from which it is carefully taken off b] 
meaaa of a separatory funnel, and cautioualy rectiiied upon 1 
little potash or lime. 

Rationale. ..The tlieory of the formation of iiitric ether Si 
not less obscure than that of the production of sulphuric ethcf, 
I! been ascertained by the esperiments of Bayea, that tbt 
is either decomposed) or combined in such a manner that il 
A discoverable by an alcali ; he found that the mixture of tli9 
I alcohol, after beicg digested for some time, required 
oiutb part of the quantity of potash for its saturation, 
le quantity of acid employed would have done. T 
is also partially decomposed, as oxalic and acetous 
are formed. No carbon, however, is precipitflled in a senaiWa, 
form, li may be said, perhaps, that in this process, part of thi 
carbon, hidrogen, and oxigen of the alcohol enter into 
COmbiDations, forming the acetous and oxalic acids; and that 
the remaining quantitcs of these elements combine with part o 
the acid to form the nitric ether. 

Acetic mid phosphoric ether may be obtained by distilling 
equal parts of the most concentrated acids of these kinds with al- 
cohol, and proceeding as directed before. No good method t 
obtaining muriatic e'/i<!r is hitlierto known^ the methods directed 
da not furnish a fluid which possesses all the properties of ether. 



2. ACETOUS fERMENTATiqX. 

If wine or any other vinous fluid be exposed to a linat, front 
'7S* to 85° F. and air be admitted, the properties of the tlui4 
altered remarkably, it loses its taste and odour, it become! 
SCnr, and turns into vinegar. During tliis change the fluid a 
rendered turbid, its surface becomes covered with a mouldy 
pdllcle, a quantity of fibrous matter separates, and forms » kini 
of tkla, which sinks to the bottom, vulgaily called^ mothtr 
vinegar. 

y 4 




tbe boea wiA ex*i oAu; tker hm beoi: 
far thep^asi ptn 

bsAast wfckfc cseaect tbe maicln vilk dK bMtcft. Bylodg 
"Mraoe cbolEiijao thn ire fiaolKd iim i iMlniinM MbAi 



Taa fsi« emelopei tfee wick sttffKC of nuiaaU. 
cotnpOKd uf tfatce fart*, lumelj. tiw t^dtrmis. or 
u(na> we wirif e, Ext tbe cxm, or trae skin. Tbe 
s an tixnx mewbtaa p i it a that part of the tLia wUeli 
jabed In Utsaen. It [> pt^K^^djr cnaijx»ed of albomen, 
lioe, and ptxHfibMc of line. "Vx mticoas mciobraac wiiiA 
•itaaicd imBKilialrlj under tb^ cpidcrmU, is compotcd of 
fCclaliDao* rolwiaocc wbkfa gives lo the skin ht pci.-uliar a 
Thr troe akin, or cutis, s a ttuck, Sroo, ctutic roembniKi 
poKal of a tnnnbcr of Qart% tDtcrwren with eacb otbef • 

and tbe former an compoied of gelatiae, fibrin, .albo 
3D)d i^Mnihate of lime. 



Fat, tallov, and mabiok, arc of xa oieagiotKn nali 
greaihr lesenibling reg^tabte exprcMed cil. Tbej- msj- be C 
Eidccd us highly oxjgenated oil, conutiring tcbiido add. 
pbofl>ba]e of lime. 



CHEMISTRT OF AN'IMKL SUBSTANCES. 



M of animals, Mr, HatchcU hias showOj are chiefly com- 
1 mcmbianous substance, jesembling coagulated al- 



ius and Hoofs of aiiinials greatly resemble ibe former ia 
It properties. 

■«, according to Be rtholet, yielded carbonate of amtnoi; 
al> Ditri^cn, and sulphur. 

TRBB3 yield nearly ibe same products as hair. 

has proved that the quill is chiefly composed of c 
Ibumen. 

,19, or the crustaccous coverings of certain animals, sudi 
in!, lobsters, crabs, ctay-fish, ic. and also the shells of 
tally resemble bones in iheir composition, but the pro- 
t>f the carbonate of lime they contain far exceeds that of 
m^iaie. Mother of pearl is composed, according lo 
at, of carbonate of lime and membrane. Fish scales q 
Bed of membrane and phosphate of lime. 

OD is concrcscible by repose arad cold, and coagulable i 
It separates into two diiferent parts by rest. The cause of 

DDtaneous separation is unknown. The white part is called 
,, the other coloured part is denominated the crassa- 

m, or c/ot. The serum consists of albumen, gelatine, 
i, mtiriate, and phosphate of soda, phosphate of lime, 
lUr. The crassamentum contains albumen, soda and sub- 
B of iron. When blood, tlie moment it is drawn from 

Doal, is strongly agitated with a stick or other substance, a 
•oUd, elastic matter separates, called jilmn, or astma! 

, It contains more nitrogen ilian any of ilie former patb) 

Uwd. 



p 



cutMiiTiT or kltniAC t 



Milk wimraic* tponUnnnuly into ihree'p 
nrd. Olid whty. The tint i« a batyncm 
owcnu iltniineii, am] tlic (bird a Mccfuriae li 
compoond of vralcr, oil, olbumrD, gcbittBCf 
title of Mda, tnlphuri pliotfili.iir nT [Jmc. and n 

SalivA) wti'tcti » tcartod by the gbnda ia iIk.4 
of maeQsgi:, albumen, nurime of soda, pbaapfaattfl 
phate of lime, and pfamphare ornninKiQia. 

Tkau ccxuuiI, according 1o Vawjtidiq, «f « 
totla, muriate of soda, phosphate of limuf ad ^ 

— .^vnif or TitB Koaa i« analngotu to thehuerai 
k co^nJable mucilage Iti gioii litcidity Irdf 
n of oxifco, on beiog longer ezpoted (o Ihe'd 

c in a fluid secreted by tbc liver from the 1 
icuinpoaed ol'wHtcr, rvaiiioui niuttcr, atbumeo, 
^ of xoda, pboxphalc of liioe. muriate ot' i 
EErciii, and sulphurated Itidrogcn. 

gUAlV OALOULI, or OALL-STOMIK, flrC C 

d in tlic gall-bladder, urul bilinry duct. 

very fuHiblc! by heal, purtly soluble in alel 

, Tliry contain a biticr i 

, indii, and nminoniacal uilts. They vRryv 

Bexicrnal prupertiui and chemical o 



■' UaiNK of hciilthy persons alwsj's ctnitun\ p 

pliosphatc nl' litni;, phosphate of magnesia, c 

utc of lime, uric acid, benzoic acid, gclM)iit>>4 

p siibttance In which tho colour and odoi 

isides,) roein, niuriate of aoda, pho^pt 

itof ainnioDia, m\irl.)tc of .ininiouia, i 



BEMISTRV OF A 



L SUESTAHCE) 



'riHaby calculi are frequently composedof uric acid, united 
mmoBia ; otUcrs looslet of phosphoric scid, combined wiii) 
lovia snd magnesia. 

Ttnov THE BAB is composed, sccoiding to Vauquelin, of 
UCD, iioda, phosphate of lime, a colouring matter, and 3 
IT oil. 

'bacbbaI- uiTMoURSj or Mucca, which lubricates the trachea 
the brondiia'; the ocular bumours^ the humours of the 
canal, and other cavities of the body have not been 
mined with attention. Fourcroy has ascertained that Uic 
sa ate always acid, and strongly reddens regetaUe bloc. 

ifHOViA, or the peculiar viscid semi-transparent fluid, found 

bia the capsular ligaments of the different joints of animals, 

leron and Hatcbeit found lo be composed of fibrous mai- 

^bumen, soda, muriate of soda, pho§phate of lime, and 



Ibhinal fluid consists of water, mucilage, phosphate of 
St sod soda. The semen of other animals ba« nol been ana- 



1 the 



auoB OF THB AUKios, whiclt suTrounds the focluf 
a in every part, conlains, in women, water, r 

of soda, phosphate of lime, and albumen. In the 

r, an extractive animal matter, sulphate of soda, and a pecu- 

cTjstallizable acid, called amniotic add. 

IBBKAL PWLP has been examined by Fourcroy. The pulpy 
of whidi it chicfty consists, approaches most nearly in il» 
ptsties to albumen, which is mixed with a saline fluid, con- 
ing of phosphate of lime, soda, and ammonia. 



3M iroiTTiiiioui Dicowroirtion or ^kimal jtAt 

Piiiipra«aLSHA-rTS» hn ant heen acrarudf <ii4 
■emit M be imucijully tpiter bgUing ia ■olotioo a n 
titj' of Ijrtuph aud cnbank: arict. 

UuHOva OP TiiK riDiT&Tt li« DM been exnnuned. 
pean to be albmrinoui, ood of the sarae oitve at dl 



Curi-s, Alto rni pamckbatic axd oastrio juh 
aol yet becD aadyteA with accuracy. 



IvTBSTivAL QAB ti cotDposcd orditurilj- of many 
cipiUy at c&rbuDlc acul, niirogcQ, caiiionatvd ant) boIj 
hidrasen. Tlic fin] u the oiiliDary prodact of a good di 
llie la»( are the sign and result of a Roubled, tlow, or S 
digottioii. 



SPONTANEOUS DECOMPOSITION OP ANIM 
MATTER. 

TXie Bpontaneous drcompositian which aa'tmal matter 
u called putrcfacilon. The conditions necesiary are, a 
degree of aioi£turc, a certain tempcratuj-e, auila tree 
TIic phenomena which attend putrefaction are the fbl 
The colour of the substance 6.tii becomes paler, and its 
soft ; it acquires an intolerable fetid odour, and its or^nj] 
destroyed. Tlie substance eDcreascs in bulk, air bubbles 
engaged, and the whole becomes gradu.illy converted 
greenish black matter of a pulpy consistence; and lastly | 
phosphorescent light is frequeally obsenable. In tliU 
remains for some time, sending forth a horrible oflcnsivQ 
lliis odmir gradually disappear*, the soft substance acquln 
and more consistence, and becomes at last converted Inti 
jj^ble powder, resembling a mijtture of carthi 
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n'loaa, that duriog this process all ihe priDciples, whic 

e orgamzed animal matter, act apou each other accort 

• to certUD laws ; the precis nature of whicli baa not be* 

i> accurately ascertained. The gases which are devcl9] 

and which till ihe cavities and cellular textore, so as I 

late sad puff np tlic body, are eritlently ammonia, formed l 

B anion of the nitrogen and hidrogen nf the animal mattci 

I afteaTvards phosphorated hidrogen, sulphurated hidr«gc 

[lated hidrogen, and carbonic acid. In some cases nid 

I u fonncd. The earthy-like residue, which remainn afti 

e process of putreTaction has taken place, consists ofcharcol 

■J earthy and saline matters. Thus it appears thai tl 

■, which formed the organized animal body, unite U 

, daring the process of putreftclion, two and two, 

I new set of binary compounds of a more simple nalur 

penter again with other substances, under favonrablc c 

nttsncet into new combinations, and thus serve for ihc i 

]Qclioa aad support of new organic and inoi^snic mMter. 
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DESCRIPnON 



THE PILATES. 



PLATE I.» 

Fenpectivc view of an improved Gazometer. It consists 4 
indrical vessel, made of japanited copper, or iron, 

cyliodiical vessel, b. The japanned vessel is furnished w 
stop-cocks, one of which is fixed at the top, and the o 
wttom, on opposite sides of the vessel, from the up[i 
[, a lubej ec. nuis down itie outside of the vessel, a. 
bottom, to the cock, i. At the centre of the v 
tube branches upwards through the bottom of the vessel^ ^ 
thus a communication is made with the itop-cocks and tl 
1 vessel, B. which is suspended in the vessel, a, by means i^ 
;hts and pnlleys contained in the bent tube, a a. . 
rod, affixed, by meaos of a cap, to the vessel, b. expresses 
le coincidence of anyof itadivibions with the aperture, ii 
city of the emerged part of the glass vessel, and therefore 
rores the quantity of gas contained in it. In using this ap- 
t, the ressel a- is filled wkh water, up to the appertore of 



■ Paciii( ibe tide-pa£«of tol. I 



DBBfRIFTIOai OF THE PLATES. 

I apoo the lower crucible, the fuel of coarse must be ii 
xd ihrough the lower aperture ; anij thus those cbemiei 
ses may be performed, which do not admit of the direct 
jfiori of the fire. Bat if a reverberatory furnace be tb- 
1 for'distilling out "of earthen ware," or coated glass retorts, 
aj^Iying an intense heat to bodies, capable of supporting a 
!Ere, a retort, crucible, &c, may then be introduced, and an 
e lieat obtained by feeding the furnace, through the opeo- 
ihe upper crucible. The intensity of the fire may be n 
d'by'meam of the door in the aih-pit, 

, 2 represents a self-acting blow-pipe, Invented by Mr. 
;, mathematical instrument maker, a, is a hollow sphere 
itaining highly rectified alcohol, resting upon its shoulder 

ring, g, Intu (he sphere, a. a bent tube, i. h screwed 
raveying alcohol in tbe gazeous state to the flame at o. 
tube is continued within tbe sphere almost to the top. 
jobe may therefore be nearly tilled. At the top of the 
! there is a safely valve, c, to prevent those accidents, 

might otherwise arise from the expansion of the fluid, in 
it'^i^i applied should be loo great. The pressure of this 
may be regulated at pleasure, by the two milled nuts, e.f, 

■tying the steel arm, h. which presses on the valve, c 

np which heats the alcohol is marked, k. It it made n 
'to difFereiit distances from the sphere, a. by sliding up q 
between the two pillars, 1 1. The distance of the flame, ( 
jet of the tube, is regulated by the wick-holder c 
iip, being a little removed from the centre of the bras 

which is made lo screw, and therefore gives t 
iolder an excentric motion. The opening for filling the 

'llti alcohol is marked i. It is closed by means of a millei) 
button, and collar of leather, n. Is a mahogany stand sup-~ 

the whole. 

Z 2 



I. OD the wht^ds, b J. the » 
t, b^ its effect on the female scret 
Hired height. 



ew, c c. 18 put ID motion, 
, d. adjusta the wick to any 



[. 3, pi. iii, is a detonating gr eudiometer tuhc of glSsl. 

isabout half an inch, and its height 16. It \» gradoated 

ic inches, and sub-divided into decimal parts, Bj moaiu 

HtWO conductors, a a, a quantity of gas, confined in the 

Ej-water or mercury, may easily he enflaited by the electric 

I Hence this tube is extremely eonvcoient for showing the 

n of water, nitrous acid, or to enpoBC a confined qiian- 

an intense hcjt. 

[jjjg. 3, the same plate, is an improved pneumatic mercurial 

It consiits of a mahogany bos, of greater or less 

in a tray made of the same wood. The principal. 

this apparatus are the shelf of the trough and the bottom. 

Servoir, properly so called, is the iulerral between these 

a planes. The advantage of this apparatus consists in having 

3{Dad shelf, £xud on one of the sides of the trough, and a slid- 

a hole in the cpnire, which coramunieatea with a 

baped opening on the side of the large shelf. Vessels 

D the sliding shelf, may be conveniently tilled with gas, 

Stting the conveying tube of a gas-bottle, or the neck of a 

into this encavation, and then sliding it on the large ahelf 

kf the apparatus ; whicli, from being On one side of the trough, 

^bles the operator to perform his experirncnts with a less quan- 

f; of mercury, and in an easier jnanncr, than in the troughs of . 

[ The tray, I. is usefiil for collecting the mercury whicli may 

PLAl'E. n'. 

I fig, 1 is a perspective view of a portable tinivei'sal fiirnace. 
Bt is made of strong wrought iron plates, and lined with fire- 
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f^g. 4 is a flask for weighing gases. In orifice is furnish- 

d with a brass c^ii and stop-cock. The flask h connected with 

ll.beU-^lan io the maauer staled before. If this flask h^a been 

J exbausleil by means of an exhausting ajritige, and a 

[nunication be then made with the bell-glass by opening both 

a« contained in tlie bell-glass may bt transferred 

, by pressing down the bell-glass into the water of 

nalic trough ; the gas will then be forced up into tbe 

s being then shot, the flask may be removed, aod 

|t qscertaioed by means o f a delicate ballance. lite dif- 

1 the weights of the flask when exhausted, and 

3d, give the weight of tlie gas in the flask, which may, 

e method, be compared to that of common air, &c. 

u manner a bladder may be filled with gas by tyiag 

a stop-cock, and screwing It on that of the beU-glas), 

s of the connecting piece, and proceeding as just de- 



ls a perspective view of a pneumatic cistern of which 
criptJOD has been given already, page 175, vol. i. 



:nlB Burkiti's, and Pcpys'a distillatory apparatus for Im- 
natiDg fluids with gases, &c. 

;. \...A. is a tubulated retort, joined to a tubulated receiver, 
Vom this a bent tube proceeds to the bottom of a second re- 
r, g. from the upper Inbulature of which a commuuicatJon 
dc, by means of a tube twice bent at righf angles, >^i(lL ibe 
O necked bottle, i. The principal advantage of this appai^Oii 
1 a valve, constructed by placing a plano-convex leti* 
n the oiouth of the small lube, accurately littcd by grinding, 
d Inserted Into tlie lower aperture of the receiver, g. and similar 
IB vslve in the well known apparatus of Nooth, but wiih more 



wMcr Wty, From this it becomes obvious that ibr gas diin^ 
tram (he rrJort, tnd not absorbed b/ die fluid contained In ihe i 
eriwfT, ». will by its upward pTcsaire raise the vslve. and post it 
the trjxivtt, g. witbunt alluwiag the fluid in that vpssel la reu 
into (he receiver, s. eveo whcii a partid vacuvm takes place tn 
ThegHK whiiJi is oot absoKbcd ill the ve«sel, g. pHsees into t 
bottle, t. and if any jmrr of t!i<? gai should escape absorplion 
the fluid in that vessel, it niay be conducted into another bail 
or into the pneumatic trough, by means of the tnbe, k, la I 
manner, by ■ coutinued »crtefi of i>otlhis, and lubts, the irbc 
of the (litciigagcd gas may be absorbed. 



Fig. 3 is a timilar apparatus, invented by Pepys, uuwi 
irom the former, only by the vessel which contains the rail 
being placed upon the first receiver : it therefore needs no 



CORRECTIONS. 



Page 8, line 33, for to read/or, 

page 99, line U, for Erperimenl 1. read Exptrimtnt II. 
Experimtni II. read Expemaent lU. 

VOL. U. 
Page31, line 21, for oxid of lilaniam , reaioridofii 
Page 38, line 2?, for ore of borax read one oftm 
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RE-AGENTS, or TESTS. 

Tincture of Cabbage, Litmus, Turmeric, Brazil-wood, Galls.. 
Papere tinged with each of these Tinctures. ..Tiuctore of Cab 
b^e, and Tincture nf Litmus leddened by Acetous Acid...Bar)n 
tic, Slrontia, ami Lirne-waler,..Osalnie of Ammonia, Acidulou 
Oicnlate of Poliub, and Oxalate of Soda...Fluate of Soda, am 
Fluate of Ammonia... Carbonate of Potash, Carbouate of Soda, 
and Carbonate of Ammonia. ..Acetite and Nitrate of Lead.., Mu 
liaie of Cold, Muriate of Tin, and Muriate of Mercury.. .Sul 
spbatc. Nitrate, and Aeelilc of Silver... Green and Red Sulphati 
,t«f Iron...Mariatc, Nitrate, and Acetitc of Barytes... Triple Pni» 
Hate of Potash, Lime, and Amoaoitia...Tnnio. ..Alcohol. ..Solphii! 
Tic and Nitric Ether... Sokition of Soap, Solution of Arsenic, So 
lution of Gelatine. ..Salphuri I of Poinsh, Sulpburet of Lime, and 
Sulphuret of Magnesia. ..Hitlro-Sulphuret of Ammonia. ..Glacia 
Acid of PI iosphoru<i... Phosphate of Suda and Ammonia... Black 
-and White Flux, itc. Jcc. 



Warer iiiiprtgnaled with Sulphurated Hidrogen Gas, with Car* 
bunic Acid Gas, ttilh Carbonated Hidrogen Gas, 3tc. 

OXIGENATED MURUTE of POTASH, and Oxigeoated 

Muriate of Lime. 

FULMINATING GOLD, Rilmiuating Silver, and Fulminating 
. -■ Mercury, 

CHEMICAL CHESTS, 

Containing a select collectioD of Re-agents, for analyzing 
Stones, Ores, Mineral Waters, Earths. Soils, ate. 

PORTABLE LAEORATOBIES, 

Including all the preparations and apparatus necessary for the 
analysis of natural and artificial products. 

CHESTS OF RECREATION, 

Containing a Collection of Chemical Articles, for perfbimu^ 

a variety of striking and interesting experiments. 

And eveiy other Article not in joeneral demand, eillicr for Phtlo- 

tophical. Technical, or Medicinal use. 

' till of Apparatus arnl hs>,-jm 
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